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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER
BASIN, 1912.

By C. C. CoverT, A. H. HortON, and W. G. Hovr.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 12 reports presenting results of
measurements of flow made on streams in the United States during
~ the calendar year 1912. '

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394) which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the geological
survey and the classification of public lands and examination of the geclogical struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation. Since the fiscal year ending June 30,
1895, successive sundry civil bills passed by Congress have carried the
following item and appropriations:

For gaging the streams and determining the water supply of the United States, and
for the investigation of underground currents and artesian wells, and for the prepara-

tion of reports upon the best methods of utilizing the water resources:
Annual appropriations for the fiscal year ending June 30—

1895 - - v oo $12, 500
896 . . .o 20, 000
1897 t0 1900, inclusive. . . . .. .. ... ...l 50, 000
1901 to 1902, inclusive. . .cooooiiii it 100, 000
1903 to 1906, inclusive...... .. ... . .. ... . .......... 200, 000
1907« - e e e e 150, 000
1908 to 1910, inclusive. . .ocoooeein i 100, 000
1911 10 1913, inclusive. ... . ... oo il 1560, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting financially
in collecting the datas Acknowledgments for cooperation of the first
kind are made in connection with the description of each station
affected and of the second kind on page 14.

Measurements of stream flow have been made at about 2,000 points
in the United States and also at many points in small areas in Seward

Peninsula and the Yukon-Tanana region, Alaska, and in the Hawaiian
: 5



6 SURFACE WATER SUPPLY, 1912, PART IV.

Islands. During 1912 gaging stations were maintained by the Survey
and the cooperating organizations at about 1,500 points, and many
discharge measurements were made at other points. In connection
with this work data were also collected in regard to precipitation,
evaporation, storage reservoirs, river profiles, and water power in
many sections of the country and will be made available in the regular
water supply papers from time to time.

PUBLICATIONS.

A report for each calendar year has been prepared embodying the
stream-flow data collected during that year. An index to the reports
containing stream-flow measurements prior to 1904 has been published
as Water-Supply Paper 119. Circulars are also available giving com-
plete lists of the gaging stations maintained by the Survey to date,
and a list of the reports relating to the water supply of the country.

Prior to 1902 gage heights and discharge measurements were pub-
lished in water-supply papers of bulletins and estimates of monthly
discharge in annual reports; since 1902 both classes of data have been
published in water-supply papers, and they are now being published
in 12 parts, as shown in the following table:

Papers.on surface water supply of the United States, 1912.

Part.e | No. Title.

I | 321 | North Atlantic coast basins.
II | 322 | South Atlantic coast and eastern Gulf of Mexico basins.
III | 323 | Ohio River basin.
IV | 324 | St. Lawrence River basin.
V| 325 lgupper Mississippi River and Hudson Bay basins.
issouri River basin.
VII | 327 | Lower Mississippi River basin
VIII | 328 | Western Gulf of Mexico basins.
IX | 329 | Colorado River basin.
X 1 330 | Great Basin.
XI| 331 | Pacific coast basins in California.
XII | 332 | North Pacific coast basins.

a For the purpose of uniformity in the presentation of reports, a general plan has been agreed upon by
the United States Reclamation Service, the United States Forest Service, the United States Weather
Bureau, and the United States Geological Survey, according to which the area of the United States has
b;aetzﬁ d1v1d$td into 12 parts, whose boundaries coincide with natural drainage lines indicated by the parts
of the report.



\ PUBLICATIONS. 7
A list of reports containing stream-flow data is presented in the
following table: ‘

Stream-flow data in reports of the United States Geological Survey.
[A=Annual Report; B=Bulletin; WS=Water-Supply Paper.]

Report. Character of data. Year,
10th, A, pt. 2.......... Descriptive informationonly........o.oocoiiiiiiiiiiiiiaiiaa.s
1Ith A, pt.2..cnnnn.e. Monthly discharge...................... P 18?4 to Sept.,
12th A,pt.2.......... P S 18%9?11111630,
. : 18%9 to Dec. 31,
Monthly discharge (long-time records, 1871 t0 1893).............. 1888 to Dee. 31,
Descriptions, measurements, gage heights, and ratings. ......... 1893 and 1894.

.| Descriptive information only.....eeesneeneneoienis it

Descriptions, measurements, gage heights, ratings, and monthly | 1895,
discharge (also many data covering earlier years).

Gage heights (also gage heights for earlier years)................. 1896.

Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years).

Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above

junction with
WS16. . eeeacannnns Descriptions, measurements, and gage heights, western Missis- | 1807,
séppl River below junetion of Missouri and Platte, and western
nited States.
19th A,pt.4.......... Descriptions, measurements, ratings, and monthly discharge | 1897.
(alsc some iong-(;ime records).
WSB 27, eeeeiaananens Measurements, mtinigs and gage heights, eastern United States, | 1898.
eastern Mississipp! Kiver, and Missour] River.
WS28,.ieenennnnnnn.s Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
20th A, pt.4.......... Monthly discharge (also for many earlier years)................. 1898.
WS 35t039.. Descriptions, measurements, gage heights, and ratings ..{ 1899,
21st A, pt. 4 Monthly QiSCharge. ... .covvuiiiiiienneeiniiennn. ..] 1899.
WS 47t0 52 Descriptions, measurements, gage heights, and 1900.
22d A, pt. 4 Monthly discharge..... .- 1900.
WS 65, 66 Descriptions, measurems 1901.
WS875..... Monthly discharge .
WS 82t085... ..| Complete data
WS9710100..........|.....
WS 124 to 135 ....do...
WS 165 to 178.. .....do
WS 201 to 214. . Complete data, except descriptions..
WS 241 to 252. . Complete data
WS261t0272.........[.....
WS 281 to 292.. do...
WS 301 to 312..
WS8321t0332.....c..ifennnn do.

NoTE.—No data regarding stream flow are given in the 15th and 17th annual reports.

The table which follows gives, by years and drainage basins, the
numbers of the papers on surface-water supply published from ‘1899
to 1912. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for any station in the area covered by Part I
are published in Water-Supply Papers 97, 124, 165, 201, 241, 261,
281, 301, and 321, which contain records for the New England
streams from 1903 to 1912. The year covered by the report is indi-
cated at the head of the column in which the paper is listed.
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DEFINITION OF TERMS. 9

Water-supply papers and other publications of the United States
Geological Survey containing data in regard to the water resources
of the United States may be obtained or consulted as indicated below.-

1. Copies may be obtained free of charge by applying to the Director
of the Geological Survey, Washington, D. C. The edition printed
for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superintend-
ent of Documents, Government Printing Office, Washington, D. C,,
who will on application furnish lists giving prices.

3. Sets of the reports may be consulted in the libraries of the
principal cities in the United States. _

4. Complete sets are available for consultation in the local offices
of the water-resources branch of the Geological Survey, as follows:

Albany, N. Y., Room 18, Federal Building.
Atlanta, Ga., Post Office Building.

Newport, Ky., Federal Building.

St. Paul, Minn., Old Capitol Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 302 Chamber of Commerce Building.
Salt Lake City, Utah, Federal Building.

Boise, Idaho, 615 Idaho Building.

Portland, Oreg., 416 Couch Building.

Tacoma, Wash., Federal Building.

San Francisco, Cal., 505 Custom House.

Los Angeles, Cal., Federal Building.

Sante Fe, N. Mex., Capitol Building.

Honolulu, Hawaii, Kapiolani Building.

A list of the Geological Survey’s publications will be sent on appli-
cation to the Director of the United States Geological Survey,
Washington, D. C.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the ‘‘run-off” or ‘‘dis-
charge”—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups: (1) Those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and discharge in second-feet
per square mile; and (2) those which represent the actual quantity
of water, as run-off in depth in inches and acre-feet. The units used
in this series of reports are second-feet, second-feet per square mile,
run-off in inches and acre-feet. They may be defined as follows:

““Second-foot’"is an abbreviation for cubic foot per second and is the
unit for the rate of discharge of water flowing in a stream 1 foot wide,
1 foot deep, at a rate of 1 foot per second. It is generally used as a
fundamental unit from which others are computed by the use of the
factors given in the following table of equivalents.
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““Second-feet per square mile” is the average number of cubic feet
of water flowing per'second from each square mile of area drained, on
the assumption that the run-off is distributed uniformly both as
regards time and area. )

““Run-off, depth in inches,”” is the depth to which the drainage area
would be covered if all the water flowing from it in a given period
were conserved and uniformly distributed on the surface. It is used
for comparing run-off with rainfall, which is usually expressed in
depth in inches.

" An ‘‘acre-foot’’ is equivalent to 43,560 cubic feet and is the quantity
required to cover an acre to the depth of 1 foot. The term is com-
monly used in connection with storage for irrigation work.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in inches
over the area.

Dischargein Run-off in inches.

second-feet
per square

mile. 1 day. 28 days. 29 days. 30 days. 31 days.

0.03719 1.041 1.079 1.116 1.153

. 07438 2.083 2.157 2.231 2.306

11157 3.124 3.236 3.347 3.459

. 14876 4.165 4.314 4.463 4.612

. 18595 5.207 5.393 5.578 5.764

.22314 6.248 6.471 6.694 6.917

. 26033 7.289 7.550 7.810 .8.070

.20752 8.331 8.628 8.926 9.223

.33471 9.372 9.707 10. 041 10.376

NoTE.—For partial month muitiply the values for one day by the number of days.

Table for converting discharge in second-feel into run-off in acre-feet.

Run-off in acre-feet.

Dischargein
second-

feet. 1 day. 28 days. 29 days. 30 days. 31 days.
1.983 55, 54 57.52 59. 50 61.49

3.967 111.1 115.0 119.0 123.0

5.950 166.6 172.6 178.5 184.5

7.934 222.1 230.1 238.0 246.0

9.917 271.7 287.6 297.5 307.4

11.90 333.2 345.1 357.0 368.9

13.88 388.8 402.6 416.5 430. 4

15.87 444.3 460.2 476.0 491.9

17.85 499.8 517.7 535.5 553. 4

Norte.~For partial month multiply values for one day by the number of days.



EXPLANATION OF DATA. : 11

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901).

1 second-foot equals 88.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day. ’

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot for one year equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for
one day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-feet.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet,

1 acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equals 0.3048 meter.
" 1 mile equals 1.60985 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers,

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts. :

1 horsepower equals 1 second-foot falling 8.80 feet.

13 horsepower equals about 1 kilowatt.

. -ft. 1i t
To calculate water power quickly: Sec.-ft lela 1l in fee =net horsepower on water

wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

For each regular current-meter gaging station the following data
are given: Description of the station, list of discharge measurements,
table of daily gage heights, table of daily discharges, table of monthly
and yearly discharges and run-off. For stations located at weirs or
dams the gage-height table is omitted.
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In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as ice, logging, shifting
channels, and backwater; also information regarding diversions
which decrease the total flow at the measuring section. Statements
are also made regarding the accuracy and reliability of the data.

The table of daily gage heights records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening. The gage height
" given in the table represents the elevation of the surface of the water
above the zero of the gage. All gage heights affected by the presence
of ice in the streams or by backwater from obstructions are published
as recorded, with suitable footnotes. The rating table is not appli-
cable for such periods unless the proper corrections to the gage
heights are known and applied. Attention is called to the fact that
the zero of the gage is placed at an arbitrary datum and has no rela-
tion to zero flow or the bottom of the river. In general the zero is
located somewhat below the lowest known flow, so that negative read-
ings shall not occur.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.

The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the tables of daily
gage heights and daily discharge by plotting gage heights in 'feet as
ordinates and discharge in second-feet as abscissas.

The table of daily discharges gives the discharges in second-feet
corresponding to the observed gage heights as determined from the’
rating tables.

In the table of monthly discharge the column headed ‘‘Maximum”
gives the mean flow, as determined from the rating table, for the
day when the mean gage height was highest. As the gage height is
the mean for the day, it does not indicate correctly the stage when the
water surface was at crest height, and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of “Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowest. The col-
umn headed “Mean” is the average flow in cubic feet for each second
during the month. On this the computations for the remaining
columns, which are defined on pages 9-10, are based.

The base data presented in this report, unless otherwise stated in
description of station, have been collected by the methods commonly
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used at current-meter gaging stations and described in standard text-
books.

Plate I shows typical gaging stations. Plate II shows the current
meters used in the work. (

ACCURACY AND RELIABILITY OF FIELD DATA AND
COMPARATIVE RESULTS.

The accuracy of stream-flow data depends primarily on the natural
conditions at the gaging station and on the methods and care with
which the data are collected. Errors of the first group depend on the
degree of permanency of channel and of permanency of the relation
between discharge and stage.

Errors of the second class are due, first, to errors in observation of
stage; second, to errors in measurements of flow; and, third, to errors
due to misinterpretation of stage and flow data.
~ In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
daily discharge tables, stating the probable accuracy of the rating
tables used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating tables ‘“‘well defined” indicates, in gen-
eral, that the rating is probably accurate within 5 per cent; “fairly
well defined,” within 10 per cent; ‘““poorly defined” or ‘‘approxi-
mate’” within 15 to 25 per cent. These notes are very general and
are based on the plotting of the individual measurements with refer-
ence to the mean rating curve.

The accuracy column in the monthly discharge table does not
apply to the maximum or minimum nor to any individual day, but to
the monthly mean. It is baséd on the accuracy of the rating, the
probable reliability of the observer, and knowledge of local conditions.
In this column, A indicates that the mean monthly flow is probably
accurate within 5 per cent; B, within 10 per cent; C, within 15 per
cent; D, within 25 per cent. Special conditions are covered by foot-
notes.

Even though the monthly means for any station may represent .
with a high degree of accuracy the quantity of water flowing past the
gage, the figures showing discharge per square mile and depth of run-
off in inches may be subject to gross errors which result from includ-
ing in the measured drainage area large noncontributing districts or
omitting estimates of water diverted for irrigation or other use, and
they should, therefore, be considered as only approximate, particu-
larly for periods of irrigation or of low water. For these errors it is
as a rule not feasible to make adequate correction.

In general, the base data collected each year by the Survey engi-
neers are published, not only to comply with the law, but also to
afford any engineer the means of examining and adjusting to his own



14 SURFACE WATER SUPPLY, 1912, PART IV. -

needs the results of the computations. The table of monthly dis-
charge is so arranged as to give only a general idea of the flow at the
station and should not be used for other than preliminary estimates.
The determinations of daily discharge allow more detailed studies of
the variation in flow by which the period of deficiency may be deter-
mined.

It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and published, and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such adjust-
ments for earlier years as may seem necessary.

COOPERATION.

The work in Minnesota during 1912 has been done with State
cooperation under terms of an act of the legislature of 1909 as embodied
in joint resolution 19, which reads as follows:

Whereas the water supplies, water powers, navigation of our rivers, drainage of our
lands, and the sanitary condition of our streams and their watersheds generally form
one great asset and present one great problem, therefore: Be it resolved by the house of
Fepresentatives, the senate concurring, That the State Drainage Commission be, and is
hereby, directed to investigate progress in other States toward the solution of said
problem in such States, to investigate and determine the nature of soil problem in
this State.

The work has been carried on in conjunction with the State Drain-
age Commission, George A. Ralph, chief engineer.

Assistance has been rendered by the Oliver Iron Mining Co., who
paid salary of observer on Menominee River near Iron Mountain,
and to H. G. Roby, resident engineer of the Peninsular Power Co.,
for assistance and information.

The gaging stations on the Wolf River in the Menominee Indian
Reservation were maintained in cooperation with the Office of Indian
Affairs, under an allotment made available January 1, 1912,

Cooperation with the State Water Supply Commission of New
York was made possible by the provisions of the Fuller bill, chapter
569, laws of 1907, and carried on under agreements between the
State Water Supply Commission and the United States Geological
Survey. New York State cooperation, under the direction of the
State engineer and surveyor, has been carried on under agreements
authorized by an act of the State legislature, being paragraph 11 of
chapter 420, laws of 1900.

Special acknowledgment is also due to the board of water commis-
sioners, Auburn, N. Y., J. Walter Ackerman, chairman.

The work in Vermont during 1912 has been done in cooperation
with the State of Vermont, Allen M. Fletcher, governor.
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DIVISION OF WORK.

The field data in the Lake Superior and part of Lake Michigan
drainage basins were collected under the direction of W. G. Hoyt,
district engineer, by S. B. Soulé.

The field data in the Lake Michigan, Lake Huron, and Lake Erie
drainage basins were collected under the direction of A. H. Horton,
by P. S. Monk.

The field data in the St. Lawrence drainage basin in New York and
Vermont were collected under the direction of C. C. Covert, by
O. W. Hartwell, G. H. Canfield, C. S. De Golyer, Frank Weber,
dJ. G. Mathers, and R. S. Barnes.

The ratings, special estimates, and studies of the completed data
for stations outside of New York and Vermont were made by A. H.
Horton, W. G. Hoyt, H. J. Jackson, and J. G.. Mathers.

The computations were made under the direction of H. J. Jackson
by H. D. Padgett, C. L. Batchelder, and M. I. Walters.

The ratings, special estimates, and studies of the completed data
for stations in New York and Vermont were made by C. C. Covert, .
O. W. Hartwell, and J. G. Mathers. The computations were made
under the direction of O. W. Hartwell, by J. G. Mathers, G. H. Can-
field, C. S. De Golyer, Frank Weber, and R. S. Barnes.

The report was edited by Mrs. B. D. Wood.

STREAMS TRIBUTARY TO LAKE SUPERIOR.

POPLAR RIVER AT LUTSEN, MINN.

Location.—About 800 feet above mouth of river in sec. 34, T. 60, R. 3 W.
Records available.—May 6 to November 4, 1911; August 22 to December 31, 1912.
Drainage area.—144 square miles.

Gage.—From May 16 to November 4, 1911, the readings were taken from a staff gage
about 400 feet above the mouth of the river. On August 26, 1912, a staff gage
was bolted to the rock wall on the right bank about 800 feet above the mouth and
in a pool between two distinct falls.

Channel.—The bed at the old site is heavy gravel; that at the new site is solid rock
and the control point is the rock crest of the falls below.

Winter flow.—Because of the nature of the control below, ice will probably not cause
excessive backwater.

Artificial control.—The flow of the river is controlled to some extent by two dams
above the station, the nearest being that of the National Paper & Pulp Co., 2}
miles above the mouth of the river.

Accuracy.—Between May 6 and November 4, 1911, the relation between gage height

. and discharge at the gage section was at times affected by backwater from deposits
of gravel washed up into the mouth of the river during storms on Lake Superior.
The present gage is so located that, except for temporary drift lodging on the
rapids below, the records should be reliable.
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The following discharge measurement was made by 8. B. Soulé:

August 22, 1912: Gage height, 1.00 feet; discharge, 25.4 second-feet. Measure-
ment made at wading section about 200 feet below gage. Old gage read 13.07 feet.

Daily gage height, in feet, of Poplar River at Lutsen, Minn., for 1912.

[C. A. A. Nelson, observer.]

Day. Aug. | Sept.| Oct. | Nov.| Dec. Day. Aug. | Sept.]| Oct. | Nov. | Dec
1.36 ] 1.00 }...... 1.19} 0.98 {......
1.31] .98|...... 116} .98 |......
1.26 | .98 |...... 1.14] .98 |......
1.22 ) .98 [...... 1.11) .95 )......
1201 .981...... 1.06| .95 |......
1.20 . 1.05] .95 0.75
1.08 . 1.4111.04}) .951]......
1.08 . 1.36 ] 1.02 | .95 |......
1.06 . 1.34)1.02) .95]......
1.05 . 1.38] 1,02 .95 |......
1.05 . .9811.65]1.01
1.29 .1 1,001 1.65]1.00
1.26 .| 1.01 | 1.58 | 1.00
1.24 .| 1.04 | 1.51 ] 1.00
1.21 1.06 | 1.42 | 1.00

1.08 |......] 1.00

BEAVER BAY RIVER AT BEAVER BAY, MINN.

Location.—Bridge at Beaver Bay a few hundred yards above the mouth of the river.
Records available.—July 26, 1911, to December 31, 1912.
Gage.—Staff, read from July 26, 1911, to April 9, 1912, when it was washed away.

On April 22, a chain gage was fastened to the steel highway bridge. The chain
gage is in the same section and is referred to the same datum as the staff gage.
Channel.—Practically permanent; bank high and rocky; bed and control point solid

rock. N
Winter flow.—Measurements made during the winter season of 1911 and 1912 show
. that the control point remains open and that the open-water rating curve is appli-
cable throughout the year except at certain times noted under ¢ Accuracy.”
Accuracy.—A¢ times of exceptionally high sea on Lake Superior a bar is formed,

causing backwater at the gage, which lasts as long as the high sea is running.
‘When the lake becomes normal the water washes through the bar and the regular

rating curve applies.

This condition has occurred once since the station was

established, during the month of December, 1912. Except for such periods the
records should be good.

Discharge measurements of Beaver Bay River at Beaver Bay, Minn., in 1912.

Date. Hydrographer. h(e}ig S clg?ge.
Feet. | Sec.feet.
Jan. 12¢/ 8. B, Soulé 0.75 13.1
Mar. 27a|..... do .66 8.0
27a|..... do.. .66 7.5
284]..... do... .66 7.0
28a|..... do .65 7.9

Apr. 255 Hoytand Soulé. ... .. ... .eeuiceiiceiiiraiaaecaaaeanancacannann 2.91 256
PN o= 2 B AR € N 2 () PPN .85 15.5

o Made by wading at various sections above gage.
b Made from boat about 750 feet below gage.
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Daily gage height, in feet, of Beaver Bay River at Beaver Bay, Minn., for 1911-12.

.

STREAMS TRIBUTARY TO LAKE SUPERIOR.

[Louis Lorntson, observer.}
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Daily discharge, in second-feet, of Beaver Bay River at Beaver Bay, Minn., for 1911-12.

Day. July.| Aug.| Sept.| Oct. | Nov.| Dec. Day. July.| Aug. | Sept.| Oct. { Nov.| Dec.

55 | 132 94 | 152 48
44| 100| 250 | 130 45
41 8241 225| 100 43
36 87| 152 80 40
31 871 115 59 38

38 |eee.o| B |..... 25
May. | June. | July Aug. | Sept Oct. Nov.
480 124 23 12 115 77 18
680 100 23 15 87 59 18
840 275 31 14 59 48 21
1,080 238 29 8 67 38 25
1,000 250 25 10 77 41 20
840 238 24 14 87 38 25
680 175 20 12 87 36 27
680 115 16 15 77 31 25
480 100 15 33 67 29 25
760 87 12 29 59 31 23
1,000 100 14 33 41 38 21
840 87 29 36 59
560 100 21 17 27 67 31
370 100 25 17 25 61
370 305 19 14 25 53 23
305 560 18 14 25 50 21
250 480 16 24 29 43 21
225 275 14 18 29 7 18
200 175 12 18 27 32 15
175 132 9 14 33 29 15
175 100 10 15 36 25 18
175 77 12 12 44 25 15
175 59 15 10 55 24 21
152 45 17 20 48 23 18
152 37 11 18 77 21 21
152 28 13 21 200 21 29
262 27 10 19 164 25 18
335 21 9 77 115 44 25
250 23 8 100 132 25 21
200 29 3 87 59 25 21
370 |........ 9 /0 PO 21 ...,

Norte.~Daily discharge computed from a rating table well.defined between 7 and 132 second-feet §gage
heights 0.5 and 2.3 feet), fairly well defined between 152 and 305 second-feet (gage heights 2.4 and 3 feet).
Above 305 second-feet (gage height 3 feet) the curve is an extension and above discharge 680 second-feet
(gage height 4 feet), is subject to an error of about 10 per cent. Discharge Nov, 17, 1911, to Mar, 31, 1912,
computed from semi-weekly gage heights. Ordinarly ice has no effect upon relation of gage height to
discharge at this station. Discharge Dec. 1 to 31, 1912, estimated, because of bar and ice, from weekly gage
heights, climatologic records, and discharge measurement made Jan, 14,1913, Mean discharge Dec. 1 to 31,
1912, estimated 10 second-feet, varying from about 6 to 23 second-feet. Daily discharge Apr. 5 to 9, 1912,
estimated from ohserver’s notes as to height of water surface above top of gage.
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Monthly discharge of Beaver Bay River at Beaver Bay, Minn., for 1911-12.

[Drainage area, 120 square miles.]

Discharge in second-feet. (dR“ng .
epth in
Month. per | incheson 1:;:"“'
s sk drainage Y.
Maximum. | Minimum, | Mean. square area)
mile. °
1911,
129 1.08 1.24 | A
218 1.82 2.03| B
111 .925 1.07( B
71.6 .597 .671C
37.6 .313 .36 B
20 .167 .19 | B.
10 .083 .09{ B.
7 . 0568 071 C.
527 4.39 4.90 | C.
458 3.82 4.40] C.
149 1.24 1.38 | B.
16.2 .135 161 C.
26.3 .219 25| B.
67 .558 621 A.
37.9 .316 36| B.
21.6 .180 20 | B.
10 .083 10 ] C.
112 .933 12.72

‘ a Estimated.
Norte.—See footnotes to table of daily discharge.

ST. LOUIS RIVER NEAR THOMSON, MINN.

Location.—Just below the tailrace of the Great Northern power house, 3 miles east
of Thomson in sec. 11, T. 48 N., R. 16 W.

Records available —chobet 5, 1909 to December 31, 1912.

Drainage area.—3,420 square mi]es.

Gage.—Chain, read four times each day (except Sunday), at 8 and 11 a.m., 2and
5 p. m. Average of four readings taken as the mean for the day; datum of gage
unchanged.

Channel.—Practically permanent at low stages; at high stages may shift slightly, as
shown by the 1912 discharge measurements.

Discharge measurements.—Made from a cable 1,500 feet below the staff gage.

Artificial control.—The flow at the station is to a certain extent regulated by reser-
voirs abpve. The dam at Thomson is designed to hold 24 hours’ supply of water
for the power plant, and logging dams control the discharge from a large part of the
entire area above the station. The gage heights show considerable fluctuation
caused by the operation of the turbine gates at the power plant, which is operated
on a 24-hour schedule, though with varying load.

Winter flow.—Previous to November, 1910, the relation of gage height to discharge
at this station was probably not materially affected by ice. During 1911 and 1912
it has been found that the presence of ice renders the gage heights useless as an
indication of discharge. During such periods the estimates of flow have been
furnished by the Great Northern Power Co., computed from the amount of water
passing through their turbines.

Accuracy.—The daily estimates are liable to errors due to fluctuation in the stage
caused by the operation of the power house. The daily range in stage is not great,
however, and it is believed that errors will compensate for 2 month, so that the
monthly averages should be accurate within 10 per cent. No statement is avail-
able relative to the accuracy of the records furnished by the power company.
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The discharge measurement made May 17, 1912, indicates that the discharge rating
table (based on discharge measurement made Apr. 15, 1911) used to compute
the values of daily discharge published in Water-Supply Paper 304, page 20,
gave discharges too large above 7,000 second-feet as follows: At 7,000 second-feet,
about 4 per cent large; at 8,000 second-feet, about 7 per cent large; at 9,000
second-feet, about 9 per cent large; at 10,000 second-feet, about 11 per cent
large; at 11,000 second-feet, about 12 per cent large.

Cooperation.—Gage heights throughout the year and records of flow when ice affects
the relation of gage height to discharge are furnished through the courtesy of the
Great Northern Power Co., of Duluth.

Discharge measurements of St. Louis River near Thomson, Minn., in 1912.

7

Date. Hydrographer. hgiﬁet. ch]ir’Ze.

May 17 5.67 9,580
June 26 2.47 2,720
Aug. 9 .46 574

Daily gage height, in feet, of St. Louis River near Thomson, Minn., for 1912.

[Gus Forsell, observer.)

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
1.05 4.2 5.3 1.8 1.6 [ce..... 1.2 1.0
1.15 3.8 4.4 1.5 1.6 |........ 1.4 .95
1.35 4.9 4.5 1.3 .50 0.70 1.4 §........
1.6 - 5.3 4.6 ) I .60 1.4 .8
2.0 6.1 4.3 2.0 .60 80 1.4 .75
2.6 6.7 3.91 135 5517 .90 |........ .8
2.3 7.0 3.8 1.1 .55 .90 1.35 .8
2.3 6.2 3.4 .50 .50 90| 1.3 .75
2.4 6.3 feeenenn. 1.3 .45 1.2 1.15
2.2 5.8 2.6 .85 .55 1.7 1.3 Jeeennnne
2.3 6.0 2.3 80 |ooen.... 1.8 1.1 -8
2.3 5.7 2.9 1.2 .8 1.9 1.1 .75

........ 5.6 2.7 1.9 781 L9 feee..... .85
5.1 3.0 |ae..... .65 1.8 1.15 75
5.6 2.4 1.05 Y O, 1.05 |........
5.3 2.8 2.3 .45 1.8 1.4 .6
5.7 3.9 2.3 .40 1.6 )5 U
5.2 3.9 2.4 |........ 1.5 1.05 .6
4.5 3.7 2.1 .50 1.5 1.1 .48
4.8 3.4 2.0 .00 1.45 [ceeeae.t .15
4.5 3.4 |ae..... .00 1.35 1.7 .24
4.0 3.7 .90 95 |l 2.3 .24

................ 1.8 .40 00 2.2 .1

........ 29| 21 .40 .85 1.6 .00
4.0 3.0 1.5 |-aene... 1.1 1.1 .22
3.8 2.6 .90 .10 1.0 85 foenen..
4.3 2.1 .75 .95 90 ..., .23
5.2 1.9 02 50| 1.05 .9 .00
5.3 1.6 foee..... . . - 1.1 00
5.0 1.6 .50 1.0
5.0 ........ .50 1.0
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Daily discharge, in second-feet, of St. Louis River near Thomson, Minn., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
370 | 387 | 1,040 5,910 | 8,630 | 1,830 { 1,610 [ 693 | 1,180 | 1,000 | 523

361 398 | 1,140 | 5,050 | 6,370 | 1,500 | 1,610 716 | 1,390 956 482

336 403 | 1,340 | 7,590 | 6,600 | 1,280 600 740 | 1,390 890 622

340 407 | 1,610 | 8,630 | 6,840 } 1,500 6356 670 | 1,390 820 599

34| 407 2,070 (10,700 | 6,140 { 2,070 { 670 | 820 |1,300| 78| 519

341 | 3822910 12,300 [ 5,260 | 1,340 | 635 910]1,360| 820 | 307

339 | 2393 [ 2,480 (13,200 | 5,050 | 1,090 | 635 | 910 (1,340 | 820 426

331 382 | 2,480 [11,000 | 4,250 600 600 910 1 1, 780 378

330 388 | 2,620 {11,300 | 3,580 | 1,280 565 | 1,180 | 1,140 820 370

330 375]2,340/9,930 [ 2910| '865| 635| 1,720 (1,280 820 390

261 336 | 2,480 |10,400 { 2,480 820 780 | 1,830 | 1,090 820 390

196 | 327 | 2,480 | 9,670 | 3,380 | 1,180 | 865 | 1, 1,090 | 780 | 358

338 343 | 2,300 | 9,410 | 3,060 | 1,950 1,950 | 1,120 865 246

326 | 342 2,120 (8,110 [ 3,540 | 1,500 | 705 | 1,830 | 1,140 | 780 | 375

328 364 | 1,950 | 9,410 | 2,620 | 1,040 6351 1,830 1,040 720 372

320 | 384 1,950 |8,630(3,220 | 2,48 | 565|1,830{1,300] 670 385

320 417 | 1,950 | 9,670 | 5,260 | 2,480 530 | 1,610 | 1,090 670 463

240| 411 11,830(8,370 | 5,260 | 2,620 | 5651 1,500 | 1,040 | 670 | 390

171 399 | 1,610 | 6,600 | 4,840 | 2,200 600 | 1,500 | 1,090 586 406

346 | 425 1,830 7,330 | 4,250 | 2,070 | 330 | 1,440 [ 1,400 [ 302 | 423

333 418 | 1,890 | 6,600 | 4,250 | 1,490 330 | 1,340 | 1,720 437 406

349 | 439 1,050 | 5,470 | 4,840 | 910 | 955! 1,120 | 2,480 437 428

368 | 447 | 2,620 | 5,470 | 4,110 | 1,830 | 530 | 910 | 2,340 | 374| 395

401 471 | 1,830 | 5,470 | 3,380 | 2,200 530 865 | 1,610 330 401

402 442 1 1,720 | 5,470 { 3,540 | 1,500 450 | 1,090 | 1,090 426 426

401 | 394 4522910/ 5,050)29010| 910| 370 |1,000| 865| 429| 428
384 386 465 | 4,440 | 6,140 | 2,200 780 955 910 880 432 342
386 378 563 | 5,470 | 8,370 | 1,950 338 600 | 1,040 910 330 360
387 385 656 | 8,110 | 8,630 { 1,610 469 670 | 1,090 | 1,090 330 331
388 |....... 675 | 5, 7, 1,610 | 600 | 670 1,140 |1,000| 330| 361
384 [....... 724 |....... 7,850 |....... 600 670 |....... 1,000 |....... 310

Nore.—Daily discharge computed from a rating curve well defined between 530 and 10,400 second-feet
(gage heights 0.4 and 6 feet%\.]_ ischarge Jan. 1 to Mar. 30, and Dec. 1 to 31, estimated, because of ice, from
kilowatt output at Great Northern Power plant cplus water passing over dam. Table as published for
this period furnished by Great Northern Power

0., of Duluth. Discharge interpolated for days when
gage was not read.

Monthly discharge of St. Louis River near Thomson, Minn., for 1912.

[Drainage area, 3,420 square miles.]

Discharge in second-feet. Run-off
(depth in
Month. Per inches on l:aocmyb
Maximum. { Minimum. | Mean. | square | drainage
Tile. area).

1,330 283 493 0.144 0.17

402 171 334 .098 .11

724 327 433 127 .15
8,110 1,00 | 2,570 751 4] C.
13,200 5,060 8,240 2 2.78 .
8, 630 1L,610| 4,130 1.2 1.35 | B.
2,620 8| 1,400 . 409 47| B.
1,610 687 ~201 .23 ] B

1,950 670 1,230 . 360 .40
2,480 866 1,280 .374 .43 1 B.
1,000 330 644 .188 21 C

622 246 410 <120 14

13,200 17| 1,830 .535 7.28

Nore.—See footnotes to table of daily discharge.

WHITEFACE RIVER AT MEADOWLANDS, MINN.

Location.—At the highway bridge at Meadowlands, in sec. 14, T. 53 N., R. 19 W,
half a mile below the nearest tributary, a small stream entering from the east.

Records available.—June 7, 1909, to December 31, 1912.

Drainage area.—442 square miles.
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Gage.—Vertical staff; datum unchanged since establishment.

Channel.—Shifting at bridge, ngarly permanent at control section.

Discharge measurements.—Made from highway bridge except during extremely
low water, when wading measurements are made.

Regulation.—The flow is controlled to a large extent by logging dams above. The
opening and shutting of the gates of these dams causes fluctuations in gage
heights of several feet at the gaging station.

Accuracy.—Logs collect on the control section some 2 miles below the gage, causing
a varying amount of backwater at the gage. Prior to 1912 the flow during such
periods of the year has been computed from a number of rating curves, some of
which have been applied indirectly. During 1912 the flow during periods of
backwater has been computed, using gage height at a chain gage established
below the rapids applied toa rating curve which has been developed for that point.

Discharge measurements of Whiteface River at Meadowlands, Minn., in 1912.

Date. | Hydrographer. | poote | gote || Date. | Hydrographer. pooge | Dl

Feet, |.Sec.feet. Feet. | Sec.-feet.
Apr. 24 | S.B. Soulé.......... 4.24 163 || Aug. llc S B. Soulé......... 3.51 44
May 18af.....d0.ceennnenn.... 7.10 966 11¢).....d0.ciieianannns 3.50 45
Aug. 118 .. d0.eeeernennn.. 3.52 38
a Lower gage 4.17. < Lower gage 1.80,
b Lower gage 1.80. Current very sluggish. @ Lower gage 1.79.

Daily gage izeight, in feet, of Whiteface River at Meadowlands, Minn., for 1912.

[A. F. Johnson, observer.]
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11,12,14t0 17,and 19t0 3 it € v el P v
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Daily discharge, in second-feet, of Whiteface River at Meadowlands, Minn., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov.
151 50 90 151 50
135 50 90 135 50
120 40 90 135 50
120 40 90 120 50
120 40 90 120 50

40 90
76 40 90
62 40 90
62 40 90
62 50 90
90 50 90
90 50 90
76 50 90
90 50 76
90 50 76
90 45 76
90 45 76
90 40 76
90 40 76
90 40 76
90 45 76
90 45 76
76 45 76
62 50 76
62 69 76
62 90 90
62 62 90
62 69 135
50 76 187
50 90 169
50 90 [........

Note.~Discharge Apr. 27 to May 9, May 1], 12, 14 to 17 and 19 to 31 estimated because of log jams from
flow of Whiteface River below Meadowlands, Minn.

Mean discharge May 1 to 9 estimated 920 second-feet.

Mean discharge May 14 to 17 estimated 760 second-feet.

Mean discharge May 19 to 31 estimated 820 second-feet.

Backwater from ice probably hegan about Nov. 18.

Monthly discharge of Whiteface River at Meadowlands, Minn., for 1912.

[Drainage area, 442 square miles.]

i ond-feet.
Discharge in second-feet. d% uﬁ;oﬂ
m
Month. (me S On Accu-
Per draina racy.
Maximum. | Minimam. | Mean, square am)gﬂ
a 500 160 276 0.624 0.49 | B.
........................ 865 1.96 2.26 | B.
1,220 151 591 1.34 1.50 | A.
83.9 .190 .22 | B.
90 40 52.3 118 141 C.
187 76 91.8 .208 .23 | B.
151 50 81.3 .184 .21 | B,
50 50 50 113 04| C.

¢ Estimated.
NoTE —See footnotes to tables of daily gage height and daily discharge.
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WHITEFACE RIVER BELOW MEADOWLANDS, MINN.

Location,—About 2} miles below the gaging station on Whiteface River at Meadow-
lands, half a mile below the beginning of decided rapids and about 10 miles above
the confluence of Whiteface and St. Louis rivers.

Records available.—April 28 to November 18, 1912.

Drainage area.—446 square miles.

Channel.—Heavy gravel and rocks; probably permanent.

Discharge measurements.—Made by wading and from the highway bridge in
sec. 14, T. 83 N., R. 19 W., at which is located the gage of the station on White-
face River at Meadowlands.

Regulation.—The flow is controlled to a large extent by logging dams above.
The operation of these gates causes fluctuation in gage heights of several feet at
the gage section.

Accuracy.—The channel is permanent and few logs lodge below the section, so that
backwater is seldom present except from ice. Measurements made during 1913
show that the 1912 curve is reliable. The records should therefore be good.

Daily gage height, in feet, of Whiteface River below Meadowlands, Minn., for 1912.

[A. A. Jochim, observer.|

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct Nov.
3.65 4.05 2.5 1.75 2.2 2.6 1.81
3.25 4.4 2.45 1.7 2.25 2.55 1.74
3.45 4.3 2.4 1.69 2.2 2.45| ., 1.72
4.5 4.1 2.35 1.65 2.2 2.4 1.82
5.1 4.0 2.3 1.65 2.15 2.35 1.72
5.2 4.0 2.25 1.72 2.3 2.3 1.80
5.2 3.9 2.2 1.75 2.5 2.2 1.80
5.2 3.75 2.2 1.70 2.55 2.25 1.80
5,0 3.4 2.2 1.74 2.55 2.15 1.80
4.8 3.45 2.1 1.81 2.45 2.1 1.80
4.8 3.35 2.0 1.81 2.3 2.1 1.80
4.8 3.35 2.05 1.79 2.2 2.05 1.81
4.6 3.3 2.15 1.781 2.2 2.1 1.81
4.3 3.35 2.35 1.72 2.1 2.05 1.78
4.4 3.6 2.4 1.7 2.1 2.05 1.66
4.7 5.0 2.4 1.71 2.1 2.0 1.72
3.75 5.2 2.4 1.81 2.05 2.0 1.70
4.7 5.1 2.3 1.79 2.05 2.1 1.71
4.4 5.0 2.2 1.79 2.05 1.98
4.3 4.7 2.1 1.80 1.96 1,98 |.

4.0 4.3 2.0 1.76 2.05 1.95

4.1 4.0 1.94 1.70 2.05 1.92

4.2 3.7 1.98 171 2.0 1.8

4.1 3.45 2.0 171 1.96 L8 |........
3.95 3.25 1.96 1.70 2.05 1.85 ........
3.35 3.15 1.91 1.72 2.1 1.84 |.

4.8 2.9 1.84 1.78 2.2 1.82 .

5.4 2.8 1,82 181 2.36 1.8 1.

5.1 2.6 1.88 1.85 2.5 1.82 |.

4.8 2.5 1.76 2.0 2.6 1.8

4.4 [....... 1.68 2.1 | 1.8




STREAMS TRIBUTARY TO LAKE SUPERIOR. 25

Daily discharge, in second-feet, of W hiteface River below Meadowlands, Minn., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oet. | Nov.

1 620 142 42 86 166 46
2 802 131 40 94 154 42
3 752 120 40 86 131 41
4 662 111 33 86 120 46
5. 620 102 38 79 111 41
[ 620 94 41 102 102 45
7 580 86 42 142 86 45
8 524 86 40 154 94 45
9 404 86 42 154 79 45
10. 421 72 46 131 72 45
11 388 60 46 102 72 45
388 66 44 86 66 46
372 79 44 86 72 46
388 111 41 72 66 44
472 120 40 72 66 38

1,140 120 40 72 60

1,260 120 46 66 60

1,200 102 4 66 72

1,140 86 44 66 58 |.

72 45 56 58

752 60 43 66 56

620 55 40 66 53

506 58 40 60 50

421 60 40 56 50

356 56 40 66 48

325 52 41 72 47

250 47 44 86 46

220 46 46 111 46

166 50 48 142 46

142 43 60 166 46

........ 39 72 [eeenenas .

Nore.—Daily discharge computed from a fairly well defined rating curve which was determined from
a gage height comparison with gage at Meadowlands in conjunction with discharge measurements made
May 18 and Aug. 11, 1912. .

Monthly discharge of Whiieface River below Meadowlands, Minn., for 1912.

[Drainage area, 446 square miles.]

Discharge in second-feet. (gutﬁ? a
in
Month. ingges on |Accu-
i Maxi Mini M s lffrre drainage | V-
aximum. | Minimum. ean. ;ln ii]e. area).

1,390 356 865 1.94 2.24 | A.

1,260 142 582 1.30 1.45 | B.

142 39 81.7 .183 .21 B,

72 38 43.8 098 AL B.

166 56 91.6 .205 .23 | B.

166 46 74.2 .16 .19 | B.

46 38 43.4 .097 .06 1 B,
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CLOQUET RIVER AT INDEPENDENCE, MINN.

Location.—At the highway bridge at Independence post office in sec. 26, T. 52 N.,
R. 17 W, just below a small tributary entering from the north.

Records available.—June 28, 1909, to December 31, 1912.

Drainage area.—698 square miles.

Gage.—Vertical staff; datum unchanged since establishment.

Channel.—Practically permanent except when affected by log jams.

Discharge measurements.—Made from bridge.

Winter flow.—Affected by ice. See footnote to table of daily discharge.

Artificial control.—Cloquet River is used extensively for log driving, and the
run-off from by far the greater part of the drainage area above Independence is
controlled by logging dams. This control causes violent fluctuations in the gage
heights during the day, amounting at times to several feet, and consequently
the mean daily gage height which is the mean of three readings taken morning,
noon, and night, can be considered only approximate. The chief purpose of the
records is to show the approximate mean monthly discharge and total discharge.

Accuracy.—The wing dam of logs which was placed in the river below the gage in
1911 was removed June 5, 1912. Measurements made after June 5, 1912, indicate
that conditions have changed slightly from what they were before the dam was
installed. The winter records are very good. For open-water accuracy see note
under ‘‘artificial control.”’

Cooperation.—Records of flow from the logging reservoirs were furnished by the
Great Northern Power Co. of Duluth for the periods January 1-March 31, and
December 1-31, 1912.

Discharge measurements of Cloguet River at Independence, Minn., in 1912.

Date. Hydrographer, h(e}i . clPag o
Feet, Sec.feet.,
Jan. 6.17 87.8
Feb. 7.03 180
Mar. 7.42 267
May 6.55 946
Aug. 4.84 264
Sept. 3.96 71.1
3.96 62.0

0 as(‘;ongplete ice cover. Average thickness of ice 1.95 feet. Average distance water surface to top of ice,
.28 feet.
0 é)l(%ontlplete ice cover. Average thickness of ice 3.08 feet. Average distance water surface to top of ice,
.31 feet.
0 I%Cfon%plete ice cover. Average thickness of ice 3.09 feet. Average distance water surface to top of ice,
.16 feet.
@ Wing dam of logs has been removed.
¢ Wading, 1,100 feet above gage.
f Wading, 1,300 feet above gage.
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Daily gage height, in feet, of Cloquet River at Independence, Minn., for 1912,

[Herbert Haakensen, obgerver.]
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Nore.—Relation of gage height to discharge affected by ice Jan. 1 to Apr. 13, and Nov. 22 to Dec. 31.
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Daily discharge, in second-feet, of Cloguet River at Independence, Minn., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. Nov.
274 60 193 85 257
179 152 165 179 208
845 370 152 257 224
1,080 415 165 |+ 330 224
274 370 152 350 224
208 330 140 392 224
700 440 165 415 257
350 392 193 330 257
240 465 208 311 240
465 274 224 202 179

1,370 20| 31
1,000 | 22| 311

7 92 224
415 85 257
193 79 257
129 73 292
79 73 292
62 152 129
58 152 79
55 179 | ..ol

Note.—Daily discharge computed from two rating tables well defined between 60 and 2,000 second-feet.
On June 5, 1912, the wing dam below the bridge was entirely removed. One rating table applies prior to
this date, and the other subsequent to it.

Discharge Jan. 1 to Apr. 13and Nov. 22 to Dec. 31 estimated, because of ice, from discharge measurements
and records of daily low (Jan 1 to Mar 31 and Dec. 1 to 31), at outlet of Fish Lake reservoir. sec. 29, T. 52 N,
R. 15 W,, and Island Lake reservoir, sec. 15, T. 52 N, R. 15 W., furnished by Great Northern Power Co.

Mean discharge Jan. 1 to 6 estimated 200 second-feet, varying f’xom about 126 to 260 second-feet.

Mean discharge Jan. 7 to 15 estimated 90 second-feet, varying from about 85 to 95 second-feet.

Mean discharge Jan. 16 to Feb. 2 estimated 155 second-feet, varying from about 135 to 200 second-feet.
Mean discharge Feb. 3 to 15 estimated 100 second-feet, varying from about 85 to 125 second-feet.
Mean discharge Feb. 16 to 27 estimated 170 second-feet, varying from about 140 to 200 second-feet.
Mean discharge Mar. 1 to 31 estimated 190 second-feet. .

Mean discharge ﬁpr. 1 to 13 estimated 170 second-feet, varying from about 90 to 250 second-feet.
Mean discharge Nov. 22 to 30 estimated 92 second-feet, varying from about 90 to 95 second-feet.

Mean discharge Dec. 1 to 31, estimated 130 second-feet.

Monthly discharge of Clogquet River at Independence, Minn., for 1912.

[Drainage area, 698 square miles.]

Discharge in second-feet. dRunt'h? ?n
I3
Month. Per lg.ne s on “:cw'
’ Maximum, | Minimum.| Mean. | square | drainage acy-
: mile. area).
150 0.215 0.25 | D.
140 .201 .22 | D.
190 .272 31| C.
318 .456 W6l C,
1,320 | 1,89 218 | AL
939 1.35 1.51 | B.
823 1.18 1.36 { B.
216 .309 .36 | A,
222 .318 . A,
487 .698 .80 | B.
10|, 201 22|
130 . 186 .21 | D.
425 . 609 8.28

Note.—See footnotes to tables of daily gage height and daily discharge.
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STREAMS TRIBUTARY TO LAKE MICHIGAN.,

ESCANABA RIVER NEAR ESCANABA, MICH.

Location.—At highway bridge between Escanaba and Gladstone, Mich., about 9
miles north of Escanaba and 4 miles above mouth of river, T. 40 N., R. 23 W,
at quarter-section corner between secs. 24 and 25.

Records available.—August 25, 1903, to March 31, 1909; June 1, 1909, to December
31, 1912. Discharge measurements only April, May, and July, 1903.

Drainage area.—800 square miles.

Gage.—Standard chain, attached to bridge; new gage installed November 15, 1910.

Channel.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Winter low.—Affected by ice which exists some years for nearly 4 months.

Accuracy.—Relation between gage height and discharge, during the logging season,
affected by backwater from log jams. All gage readings for 1912 are correct,
provided the new chain (installed Nov. 15, 1910) has not stretched, and pro-
vided, also, that the structure to which the gage is attached has not changed since
July 16, 1908.

Daily gage height, in feet, of Escanaba River near Escanaba, Mich., for 1912.

[Miss Olive Beauchamp, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct.
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Nore.—Relation of gage height to discharge affected by ice Jan. 1 to Mar. 31, and Nov. 30 to Dec. 31.
The ice went out sometime between Apr. 1and 5.
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Daily discharge, in second-feet, of Escanaba River near Escanaba, Mich., for 1912.

Day. Apr. | May. | June. | July. | Aug. | 8ept. | Oct. | Nov.
2,860 | 1,810 350 410 | 1,180 550 790
2,530 | 1,420 300 350 | 1,300 630 790
2,380 | 1,420 410 350 | 1,300 630 710
2,380 | 1,300 410 350 { 1,180 710 710
3,030 | 1,180 350 300 970 710 790
3,400 | 1,180 350 350 880 630 710
4,000 | 1,070 410 480 710 630 710
3,790 970 630 710 710 550 710
3,790 970 630 | 1,070 880 550 790
2, 860 880 550 | 1,420 970 630 710
2,860 790 630 | 2,090 970 630 790
2,380 | 1,070 550 | 2,230 1,070 710 790
2,380 | 1,680 480 | 1,950 970 | 1,950 790
1,950 | 1,680 410 1,810 1,070 | 1,950
1,680 | 1,550 410 | 1,420 880 | 1,810 710
1,420 | 1,420 410 970 880 | 1,550 710
1,420 | 1,550 350 | 1,070 830 | 1,300 710
1,420} 1,420 350 97 830 | 1,070 710
1,300 | 1,180 300 | 1,070 880 970 630
1,300 | 1,070 300 710 970 830 630
1,420 970 300 710 970 ' 880 630
1,550 880 350 710 970 | 1,070 710
2,380 710 300 710 | 1,070 | 1,300 710
3,210 710 410 710 [ 1,180 | 1,180 630
2, 860 630 410 710 | 1,300 | 1,300 710
2,530 550 410 710 | 1,420 1,070 710
2,230 480 480 710 | 1,180 1, 710
2,530 410 350 710 | 1,180 . 630
3,030 ! , 410 350 710 | 1,070 970 790
2,530 350 410 710 | 1,070 880 900 -
2,530 |........ 410 710 {........ 880 |........

Nore.—Daily discharge determined from a rating curve well defined about 300 second-feet. Discharge
Apr. 1 to 5 may be somewhat high because of ice effect. Discharge Nov. 30 estimated by comparison
with Menominee River.

Monthly discharge of Escanaba River near Escanaba, Mich., for 1912.

[Drainage area, 800 square miles.]

Discharge in second-feet. ((If‘-“};ﬁ) ?n
ep! _
Month. per | incheson Haoy
s rainage .
Maximum. | Minimum. | Mean. sglxha‘;e area),
1.12 1.29 | D.
1.06 1.14 | D.
1.04 1.20 { D.
4.81 5.37( B.
3.06 3.53} B.
1.32 1.47 | B.
.515 .59 1 B,
1.12 1.29 | B.
1.29 1.44 | B.
1.23 1.42 | B.
. 909 1.01 | B.
. 812 .94 | D.
1.52 20. 69

Nore.—Discharge Jan. 1 to Mar. 31 and Nov. 30 to Dec. 31 estimated by comparison with the record of
flow of Menominee River,
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MENOMINEE RIVER NEAR IRON MOUNTAIN, MICH.

Location.—At the Homestead highway bridge, 34 miles south of Iron Mountain,
Mich.

Records available.—September 4, 1902, to March 31, 1909; June 5, 1909, to Decem-
ber 31, 1912.

Drainage area.—2,420 square miles.

Gage.—Standard chain, attached to the bridge May 18, 1904; the original gage was a
staff on the right abutment of the bridge.

Channel.—Probably permanent.

Artificial control.—The flow of the river is to a certain extent controlled by logging
dams.

Winter flow.—It is reported tinder good authority that owing to the presence of a
stream of water from the Iron Mountain mines flowing into the river a short dis-
tance above the gage, and to the fact that there are heavy rapids below the gage,
ice seldom causes backwater at the gage.

Accuracy.—Records will have to be used with caution, as no discharge measurements
liave been made since 1910 and backwater may be caused by ice and logs during
certain portions of the year.

Cooperation.—Gage checked with level and information regarding ice furnished by
H. G. Roby, resident engineer, Peninsular Power Co., of Madison, Wis.

Daily gage height, in feet, of Menominee River near Iron Mountain, Mich., for 1912.

[A.J.'St. Arnauld, observer.]
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NortE.—Apparently no backwater from ice during 1912.
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Jan.

Month.

Day.

Daily discharge, in second-feet, of Menominee River near Iron Mountain, Mich., for 1912.

32

Nore.—Daily discharge determined from a well-defined rating curve.
Monthly discharge of Menominee River near Iron Mountain, Mi
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WOLF RIVER AT KESHENA, WIS.
Location.—At the highway bridge at Keshena, 3 miles below the outlet of the West

The year..
Branch of Wolf River, which enters from the right.

Records available.—May 9, 1907, to March 31, 1909

ber 31, 1912.!

Drainage area.—797 square miles.
18ee also Water powers of Wisconsin: Bull Wisconsin Geol. and Nat. Hist. Survey No. 20, 1908,

pp. 100-102.
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Gage.—A vertical staff gage has been maintained at the same datum since installation.
The gage was read twice daily up to October 1, 1911. Since that date mean of
three readings (morning, noon, and evening) taken as mean for day.

Channel.—Gravel; smooth and practically permanent.

Discharge measurements.—Made from the bridge.

Artificial control.—The river and main tributaries above Keshena are controlled to
some extent by logging dams.

Winter flow.—During the winter solid ice forming in the vxcnnty of the gage causes
1 to 3 feet of backwater. At times during the winter slush and frazil ice collect
under this ice cover, making it impossible to make discharge measurements. The
ice forms at the falls above Keshena and floats in the river as far as backwater from
the dam at Shawano.

Accuracy.—During open-water seagon the accuracy depends upon the accuracy with
which the mean gage height is determined. Conditions favor the accurate deter-
mination of discharge.

Discharge measurements of Wolf River at Keshena, Wis., in 1912.

Date. Hydrographer. hgri;%et.' ehI;}g%e.
Feet. Sec.ft.
Feb. 13a 3.96 342
Oct. 29 2.25 889
31 2. 870

a Complete ice cover. Average thickness of ice, 2.4 feet.

. Daily gage height, in feet, of Wolf River at Keshena, Wis., for 1912.

[R. and N. Gauthier, obserw;ers.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug, | Sept. | Oct. | Nov. | Dec
. 5.4 4.1 2.6 2.4 3.0 3.4 1.4 2.2 5.7 2.2 2.4 2.0
2 5.5 4.0 2.6 2.6 3.0 3.3 1.6 2.0 6.7 2.0 2.3 2.8
Bt 5.6 4.1 2.5 2.6 3.0 3.2 1.6 2.0| 5.6 2.2 2.1 2.9
4 5.7 4.2 2.4 2.7 3.1 3.0 1.9 1.8 5.0 2.3 2.0 2.8
[ TR 4.7 4.3 2.4 2.8 3.7 3.0 2.1 1.8 4.6 2.4 2.0 2.8
[ 2 4.7 4.2 2.3 2.9 4.0 2.8 1.8 1.7 4.2 2.2 2.0 2.8
. 4.8 4.0 2.2 3.0 3.8 2.7 1.9 2.0 4.0 2.2 2.0 2.7
- S 5.2 3.9 2.2 3.2 3.5 2.6 2.0 2.4 3.6 2.4 2.0 2.7
| 2 5.4 3.6 2.3 3.4 3.4 2.4 2.1 3.1 3.5 2.4 2.2 2.6
100l 5.5 3.7 2.2 3.2 3.2 2.4 2.0 3.9 3.3 2.3 2.2 3.0
) 5.4 3.6 2.1 3.2 3.0 2.4 2.1 4.6 3.5 2.4 2.1 2.8

120 ...l 5.4 3.7 2.0 3.2 3.1 2.3 2.0 4.2 3.2 2.5 2.2 2.6
Bl 5.3 3.6 1.9 3.1 3.2 2.4 2.0 4.3 3.1 2.8 2.2 3.0
Mool 5.2 3.6 1.6 3.2 3.2 2.3 2.0 4.0 2.8 2.8 2.5 3.8
) 4.7 3.6 1.5 3.3 3.1 2.3 2.1 3.8 2.8 2.8 2.3 4.5
) L . 4.7 3.6 1.6 3.3 3.1 2.3 2.0 3.4 2.8 2.4 2.3 4.5
) . 4.5 3.5 1.7 3.2 3.2 2.2 2.1 3.5 3.2 2.4 2.2 4.5
8o 4.5 3.4 1.7 3.0 3.0 2.0 2.0 3.6 3.1 2.3 2.3 4.4
L 4.4 3.4 L7 2.8 2.9 2.0 1.8 3.6 2.9 2.5 2.2 4.3
..t FRR 4.5 3.5 1.6 2.8 2.9 2.0 1.6 3.5 2.7 2.2 2.2 4.4
21 4.6 3.6 L5 2.8 2.8 1.8 1.6 3.2 2.7 2.3 2.2 4.5
22l 4.5 3.5 1.4 3.4 2.8 1.6 1.6 2.8 2.6 2.5 2.2 4.4
b2 F 4.4 3.4 L5 3.6 2.8 1.6 1.7 2.8 2.6 2.5 2.1 4.7
b S 4.3 3.3 1.6 3.5 2.9 1.5 5.7 2.6 2.6 2.2 2.3 5.1
b T 4.3 3.2 1.7 3.4 2.8 15 5.2 2.7 2.8 2.3 2.1 5.4
26, i 4.3 3.2 1.8 3.3 2.8 1.6 4.7 2.5 2.7 2.2 2.0 5.5
b1 . 4.2 3.0 1.8 3.4 3.0 1.6 4.2 2.4 2.7 2.3 1.9 5.4
P 4.4 2.8 1.8 3.3 3.3 1.4 3.4 2.5 2.7 2.2 20| 5.5
29 L 4.3 2.8 1.9 3.2 3.4 1.4 2.9 2.8 2.8 2.4 2.0 5.4
30 .. 4.2 f....... 1.7 3.1 3.4 1.4 2.5 2.4 2.7 2.4 1.9 5.4
1 S 4.2 ...... b N PO 3.5 |ceen.ns 2.3 2.3 |.ennn. 2.4 |.ceennn 5.3

tolg ?m.—Relatiou of gage height to discharge affected by ice Jan. 1 to about Mar. 30 and about Dec. 10

1572°—wsp 324—14—-3
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Daily discharge, in second-feet, of Wolf River at Keshena, Wis., for 1912.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1,280 | 1,530 536 869 | 3,1 869 962 780
1,280 | 1,460 614 780 | 3,910 780 915 1,170
1,280 | 1,400 614 780 | 3,060 869 824 1,220
1,340 | 1,280 737 695 | 2,620 915 780 1,170
1,720 { 1,280 824 695 | 2,330 962 780 1,170
1,920 1,170 695 654 | 2,060 869 780 1,170
1,790 | 1,110 737 780 | 1,920 869 780 1,110
1,590 | 1,060 780 962 | 1,660 962 780 1,110
1,530 962 824 | 1,340 | 1,590 962 869 1,060
1,400 262 780 ] 1,850 | 1,460 915 869 |........
1,280 962 824 | 2,330 | 1,590 2 824 |........
1,340 915 780 2,060 | 1,400{ 1,010 869 |........
1,400 962 780! 2,120 | 1,340} 1,170 869 |........
1,400 915 780 1,920 1,170} 1,170 [ 1,010 f........
1,340 915 824 | 1,790} 1,170 | 1,170 | 915 |........
1,340 916 780 | 1,530 | 1,170 962 95 ...,
1,400 869 824 | 1,590 | 1,400 962 869 |........
1,280 780 780 | 1,660 | 1,340 915 915 |........
1,220 780 695 | 1,660 1 1,220} 1,010 869 |........
1,220 780 614 | 1,500 | 1,110 869 869 (........
1,170 695 614 | 1,400 | 1,110 915 869 |........
1,170 614 614 | 1,170 1,060 | 1,010 869 [........
1,170 614 654 | 1,170 | 1,00 1,010 824 [........
1,220 5751 3,140 | 1, 1,060 86!

1,170 5751 2,770 | 1,110 [ 1,170
1,170 614 | 2,400 | 1,010 1,110
1,280 614 { 2,060 2 | 1,110
1,460 536 | 1,530 | 1,010 | 1,110
1,530 536 | 1,220 1,170 | 1,170
1,530 536 | 1,010 962 | 1,110
S PR IR C1,590 |........ 915 915 |........

Nore.—Daily discharge computed from a rating curve well defined between 400 and 2,000 second-feet.
Discharge Jan. 1 to Mar. 30 and Dec. 10 to 31 estimated, because of ice, from two discharge measurements,
obseryer’s reports, climatologic records, and flow of West Branch Wolf River at Neopit. Mean discharge,
Jan. 1 to 31 estimated 620 second-feet, varying from about 770 to 470 second-feet; mean discharge Feb.
1 to 29 estimated 380 second-feet, varying from about 460 to 340 second-feet; mean discharge Mar. 1 to 30
estimated 430 second-feet, varying from about 350 to 700 second-feet; mean discharge Dec. 10 to 31
estimated 920 second-feet, varying from about 1,040 to 840 second-feet.

Monthly discharge of Wolf River at Keshena, Wis., for 1912.

[Drainage area, 797 square miles.]

% Discharge in second-feet. (gunt;;’ it
epth in
Month. inches on |A6CU~
Maximum. | Minimum. | Mean. | s ]:le.re drainage |-
’ ’ | “hile. area).
620 0.778 0.90 | C.
380 477 511 C,
443 .556 .64 .
1,340 1.68 1.87 | A.
1,380 1.73 1.991 A.
897 1.13 1.26 | A.
1,020 1.28 1.48 | A.
1,280 1.61 1.86 | A.
1,590 1.9 2.22| A.
949 1.19 1.37 | A,
846 1.06 1.18 .
974 1.22 1.41 .
978 1.23 16.69

Note.—See note to table of daily discharge.
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WEST BRANCH OF WOLF RIVER AT NEOPIT, WIS.

Location.—At the dam and power plant at Neopit, a station of the Wisconsin Northern
Railroad, 20 miles north of Shawano.

Records available.—January 25 to December 31, 1912.

Drainage area.—108 square miles.

Gage.—Vertical staff.

Determination of low.—An attempt in 1911 to measure the flow by current meter
a short distance below the dam proved unsatisfactory, and it was decided to rate
the turbine and spillway. The power is developed by means of a timber dam,
about 14 feet high, which backs the water upstream for a considerable distance and
forms a service reservoir. The spillway is a rectangular opening about 13 feet
wide, which is closed by means of stop planks. Little water leaks through the
dam, but considerable passes between the planks when all are in place. The
power house is at the dam and is equipped with a 35-inch Leffel-Samson turbine,
belted to a 60-kilowatt generator, which is used chiefly for lighting. The turbine
takes water from the service reservoir through a rectangular flume, which is 9 feet
wide by 6 feet deep and is lined with smooth planks. The turbine was rated by
means of current meter measurements in the flume. The spillway and leakage
through the boards were rated by measurements in the sluiceway. Gages were
placed in the pond and below the dam to show the head on the turbine. Readings
of both gages, voltage, amperage, and number of planks removed from the spill-
way were recorded seven times each day, at 6, 7, and 10 a. m., 12 m., 3, 6,
and 10 p. m. These readings were then weighted in accordance with the elapsed
interval. .

Accuracy.—Current meter measurements made October 30, 1912, and January 29,
1913, indicate that the records were being carefully taken and that the computa-
tions give results well within 10 per cent.

Daily discharge, in second-feet, of West Branch of Wolf River at Neopit, Wis., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
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Monthly discharge of West Branch of Wolf River at Neopit, Wis., for 1912.

[Drainage area, 108 square miles.]

Discharge in nd-feet.
charg second-feet (g"“;h"’ .
epth in
Month. P inches on [AccU~
. . er drainage |T2CY-
Maximum. | Minimum. | Mean. square area)
mile.
169 67 120 1.1 1.28 | B
167 98 133 1.23 1.33}1 B
166 79 111 1.03 1.191 B
322 62 180 1.67 1.86 | B
244 129 178 1.65 1.901 B
185 90 135 1.25 1.40| B
y 999 61 188 1.74 201 B
August 1-17, - 429 70 187 1.73 1.03 [ B
November............o.oicoiiieiiaiiit 175 75 133 1.23 137 B
December. ... ... 208 104 146 1.35 1.56 | B

GRAND RIVER AT GRAND RAPIDS, MICH.

Location.—At Fulton Street Bridge in Grand Rapids, Mich.

Records available.—March 12, 1901, to December 31, 1912.

Drainage area.—4,900 square miles.

Gage.—Staff, attached to bridge. In November, 1907, a new staff gage with zero
corresponding to the city datum was attached to the abutment of the bridge.
Readings on this gage were first reported in December, 1907. The zero of the
gage in use prior to November, 1907, was 0.55 foot below the city datum; all gage
readings, however, were corrected to the city datum and all published gage heights
are therefore referred to the same datum.

Discharge measurements.—Made from downstream side of the bridge.

Winter low.—Somewhat affected by ice.

Artificial control—The operation of power plants above the station may modify
the low-water flow.

Accuracy.—The two or three measurements made at this station since 1905 indicate
that the 1905 discharge curve is not applicable after that year.

Cooperation.—Records furnished by the city engineer of Grand Rapids.
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[Miss Margaret Munn, observer.}

Mar. | Apr.
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Gage heights Jan. 7 to 28 are to
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Daily gage height, in feet, of Manistee River near Sherman, Mich., for 1912.

Jan.

Day.

gage height to discharge affected by ice Jan. 7 to 31.

NoTE.—Relation of

top of ice.
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Daily gage height, in feet, of Grand River at Grand Rapids, Mich., for 1912.

[A. J. Seys and Chas. Darling, observers.)

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
.4 .31 5.4 |—1.1 1.4 |....... —0.3 0.2 |......
.3 N 70 PN —-11 1.4 |....... — .4 .2 2.7

2} 3.8 [-1.22| 1.4 {—0.3 |— .55 |....... 3.3

0 32 [.o.ooidfenne.en — .65 [— .5 .4 3.8
....... 2.7 |-1.2 3 |— .82 (- .6 1.1 3.9
4] 2.4 1—1.2 2 |—-.8 |...... 2.0 4.3

2] 1.8 |....... — .1 |—=.7 |—.5 4.2 4.2

.8 1.9 |-10 |— .08 |....... — .8 5.8 ....

A O — .75 .1 |—1.0 {— .8 6.4 3.0

.4 4 0 1.2 |—.9 |— .4 |....... 2.1

.4 4 1—.5 |....... -1.0 .5 5.2 1.6
....... 4 |- .8 1.3 |—105| 2.8 4.5 1.0
3 1 |—.52] o [—-L1 |....... 4.5 1.6

L9 i— .2 |....... .9 [-1.1 3.3 5.4 1.8

.6 ]|— .4 |— .58 T PR 3.0 6.41.cc..n
13 PO - .62 4 - .7 2.5 6.9 2.7

. 9 01— .58]—-.2 —.2 2,1 f....... 2.3
7= .8 |— .8 }....... .0 17 6.2 2.2
....... —.3 |—-L05}{— .1 .2 1.4 5.3 1.6
2{—.2 |~115 1 5> 2 4.5 1.4
6]|— .65 |....... 1 .2 .6 4.0 .5
6[— .8 ] 1.2 2 |l .4 3.2 .. ...
8l....... 1.6 2 0 .7 2.8 .0
4|— .7} 3.6 1 0 [ R .3
1{—.9 3.8 feuen.. - .1 .3 294......
....... -L0 3.6 |—.3 —.2 2 2.4 .4
81—1.0 3.2 |—.3 [—.3 |eee.... 2.2 .6
71— .8 loo..... -1 |- I 20 PR .2
2i-11 2.2 |— .55 |....... -.2 1.9 .0
............. 2.2 |— .68[-.3 |[— .1 1.8 .2
6.1 ....... L7 |- .60....... =2 feeiiiieennas

Nore.—The ice on the river was half a foot thick Jan. 12. No other information available regarding ice,

MANISTEE RIVER NEAR SHERMAN, MICH.

Location.—At north bridge, 1 mile from Sherman, Mich., immediately above the
mouth of Wheeler Creek.

Records available.—July 10, 1903, to December 31, 1912,

Drainage area.—900 square miles.

Gage.—Standard chain; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Winter flow.—Special studies are necessary to determine the winter flow as the
stream freezes over. The constancy of flow is remarkable, and is due to the fact
that the supply is derived from springs and ground water. The maximum
recorded mean flow for any month from 1903 to 1908 is only two and one-half times
the minimum recorded flow. Consequently a fairly close estimate of the discharge
for the periods during which ice is present can be made by using climatological
data and the general records.

Accuracy.—Observations in 1910-11 indicate that the relation of gage height to dis-
charge remains unchanged but may at times be affected by backwater from log
jams.

Cooperation.—Station maintained in cooperation with William G. Fargo.
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STREAMS TRIBUTARY TO LAKE HURON.
AU SABLE RIVER AT BAMFIELD, MICH.

Location.—At remains of old wooden highway bridge at Bamfield, near Glennie post
offce, Mich., in the NW. 1 sec. 14, T. 25 N., R. 5 E., about 600 feet above the
mouth of Bamfields Creek.

Records available.—August 27, 1902, to December 31, 1912.

Drainage area.—1,420 square miles.

Gage.—Staff, fastened to wooden crib pier of the old bridge about 600 feet above the
steel bridge; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from the steel bridge about 600 feet below the
wooden bridge at which measurements were formerly made. The steel bridge
was begun in March and completed in July, 1907; part of the wooden bridge was
removed when the steel bridge was finished. Bamfields Creek, which enters
immediately above the steel bridge, carries only a few second-feet of water.

Winter flow.—The river is frozen over two or three months each year, but open
places, probably caused by inflow from springs, are found throughout the winter.

Accuracy.—The relation between gage height and discharge is affected for short
periods during the logging season by backwater from log jams and at times during
the winter by backwater from anchor ice. Changes made in the channel below
the gage when the new bridge was erected caused slight backwater at the gage.
A measurement made in September, 1912, indicates a marked change in the rela-
tion between discharge and gage height subsequent to March, 1909.

Cooperation.—Station maintained in cooperation with William G. Fargo.

The following discharge measurement was made by P. S. Monk:
September 18, 1912: Gage height 2.30 feet; discharge, 1,450 second-feet.

Daily gage height, in feet, of Au Sable River at Bamfield, Mich., for 1912.
[Mrs. W. H, Bamfield, observer.]
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Nore.—Relation of gage height to discharge affected by ice Jan. 1 to about Mar, 17; anchor ice in the
river Dec. 9 and probably at other times during December.
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Daily discharge, in second-feet, of Manistee River necr Sherman, Mich., for 1912.

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
1,250 | 1,170 | 2,410 987 987 | 1,210 | 1,140 | 1,060 | 1,250
1,250 | 1,170 | 2,06 952 | 987 | 1,330 | 1,100 | 1,100 | 1,460
1,210 [ 1,170 [ 1,730 | 952 | 987 | 1,420 | 1,140 | 1,100 | 1,590
1,210 | 1,170 | 1,590 | 952 | 987 | 1,420 | 1,140 | 1,100 | 1,590
1,590 | 1,140 | 1,500 | 987 | 952 {1,500 | 1,170 | 1,100 | 1,550
2,260 | 1,170 | 1,460 | 1,020 | 952 | 1,460 | 1,170 | 1,100 | 1,550
2,310 | 1,170 | 1,380 | 1,170 | 952 | 1,380 | 1,100 | 1,140 | 1,500
2,260 | 1,170 | 1,330 | 1,330 | 987 ] 1,380 | 1,060 | 1,170 | 1,460
2,160 | 1,140 | 1, 1,250 | 1,170 | 1,500 | 1,060 | 1,170 | 1,380
1,910 | 1,100 | 1,250 | 1,140 | 1,380 | 1,460 | 1,100 | 1,170 | 1,290
1,770 | 1,140 | 1,210 | 1,100 | 1,330 | 1,460 | 1,100 | 1,210 | 1,250
1,770 | 1,250 | 1,210 | 1,020 | 1,210 | 1,380 | 1,210 | 1,210 | 1,210
1,770 | 1,380 | 1,250 | 1, 1,140 | 1,330 | 1,250 | 1,460 | 1,170
1,770 | 1,420 | 1,250 | 1,100 | 1,060 | 1,250 | 1,250 | 1,640 | 1,140
1,770 | 1,380 | 1,210 | 1,100 | 1,020 | 1,290 | 1,250 | 1,680 | 1,250
1,680 | 1,330 | 1,170 | 1,060 | 1,020 | 1,250 | 1,210 | 1,680 | 1,290
1,590 | 1,290 | 1,170 | 1,020 | 1,020 | 1,140 | 1,170 | 1,590 | 1,330
1,550 | 1,250 | 1,140 | 1,020 | 1, 1,170 | 1,140 | 1,460 | 1,250
1,500 | 1,210 | 1,140 ! 1,020 | 1,100 ! 1,380 | 1,140 1,250
1,460 | 1,420 | 1,100 | '987 | 1,100 | 1,330 | 1,140 | 1,420 | 1,210
1,420 | 1,640 | 1,100 | 987 | 1,100 | 1,250 | 1,140 | 1,380 | 1,210
1,380 | 1,730 | 1,100 987 | 1,140 | 1,250 | 1,140 | 1,380 | 1,170
1,521 1,910 [ 1,060 | 987 | 1,100 | 1,250 | 1,170 | 1,380 | 1,170
1,550 | 2,060 | 1,060 | 1,100 | 1,100 | 1,210 | 1,170 | 1,330 | 1,140
1,500 | 2,010 | 1,020 | 1,100 | 1,060 | 1,210 | 1,140 | 1,330 | 1,170
1,420 | 1,910 | 1,020 | 1,100 | 1,060 | 1,170 | 1,140 | 1,330 | 1,170
1,380 | 1,770 | 1,020 | 1,020 | 1,060 | 1,140 | 1,100 | 1,330 | 1,140
1,330 | 2,260 | 987 | 1,060 | 1,100 | 1,140 | 1,100 | 1,290 | 1,140
1,250 ; 2,790 987 | 1,100 | 1,100 | 1,140 | 1,100 | 1,250 | 1,140
1,210 | 2,900 | 987 | 1,020 | 1,140 | 1,140 | 1,060 | 1,250 | 1,140
....... 2,630 |.......[ 1,020 [ 1,170 |.___...{ 1,060 |.......| 1,140

No1e.—Daily discharge determined from a rating curve well defined below 1,700 second-feet.

Monthly discharge of Manistee River near Sherman, Mich., for 1912.

{Drainage area, 900 square miles.)

Discharge in second-feet. (dR“nt'h? 7
epth in
Month. per | Icheson Acou-
Maximum, | Minimum. | Mean square drainage th
’ ’ ) mile. area).
150 1.28 1.48 { C.
050 1.17 1.26 | A.
040 116 1.34 | A,
600 1.78 1.99 [ A.
560 1.73 199 ] A,
270 L4 1.57 | A.
060 118 1.36 | A.
080 1.20 138 | A.
300 1.44 1.61 | A,
140 1.27 1.46 | A,
310 1.46 1.63 | A.
,280 1.42 1.64 | A.
1,240 1.38 18.71

NotE.—Mean discharge Jan. 7-31 estimated 1,140 second-feet by comparison with flow at adjacent stations.
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TITTABAWASSEE RIVER AT FREELAND, MICH.

Location.—At the highway bridge at Freeland, Mich.

Records available.—August 22, 1903, to August 3, 1906; October 28, 1906, to
December 31, 1909; January 1 to December 31, 1912.

Drainage area.—2,550 square miles.

Cooperation.—Data for 1912 were collected and furnished by G. S. Williams,
consulting engineer, Ann Arbor, Mich,

Daily discharge, in second-feet, of Tittabawassee River at Freeland, Mich., for 1912

June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
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Monthly discharge of Tittabawassee River at Freeland, Mich., for 1912.

{Drainage area, 2,550 square miles.]

Discharge in second-feet.

arge in se ee Run-off

(depth in

Month. Per inches on

" . e dra,]]]age

Maximum. | Minimum, | Mean. Sgﬁ_?;'.e area).

2,300 1,300 1,540 0.604 0.70
1,450 1,240 1,340 .525 .57
18, 800 1, 460 3,000 1.18 1.36
23, 600 3,950 10, 700 4.20 4.69
32,400 2,060 9,220 3.62 4.17
9,450 1,380 2; 880 1.13 1.26
4,660 1,370 2,090 .820 .95
2,650 1, 1,490 . 584 .67
2,840 930 1,830 .718 .80
4,250 1,180 2,310 .906 1.04
9,300 1, 4,320 1.69 1.89
7,500 1,800 3,230 1.27 1.46
32,400 | - 930 3,660 1.44 19.61
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HURON RIVER AT DEXTER, MICH.

Location.—At the highway bridge at Dexter, Mich., cue-fourth mile below the mouth
of Mill Creek.

Records available.—September 1, 1904, to December 31, 1912.

Drainage area.—Not meagured.

Gage.—Standard chain, attached to bridge; installed March 26, 1908, at the same
datum as the staff gage which was in use until March 12, 1908, when it was car-
ried out by ice; datum unchanged.

Channel.—The high water that carried out the gage produced permanent change in
the bed of the river; a small headrace runs to an abandoned mill on the left bank,
but at ordinary stages little or no water flows into this canal; at high stages a
small amount of water may pass around the gage through this race.

Discharge measurements.—Made from a boat several hundred feet below the gage
or from the bridge to which the gage is attached.

Winter flow.—As the current is swift, little ice forms at this section.

Accuracy.—Relation between gage height and discharge that existed prior to March
12, 1908, was altered as the result of the change in the river bed, produced at that
time; gage heights are only slightly affected by ice. The station was inspected
September 23, 1912, when the chain wasfound to be 0.13 too long. Itwascorrect
on October 17, 1908. Gage readings published for 1909, 1910, and 1911 should
be corrected on account of this elongation of the chain.

Cooperation.—Station maintained in cooperation with the Eastern Michigan Edison
Co., Washtenaw division, Ann Arbor, Mich.

The following discharge measurement was made by P. S. Monk:
September 23, 1912: Gage height, 0.05 feet; discharge, 265 second-feet.

Daily gage height, in feet, of Huron River at Dexter, Mich., for 1912.
[D. M. Litchfield, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
Loveiiiianian 0.22| 0.6 1.2 3.5 1.4 0.42 |—0.20 |—0.12 (—-0.30 [—0.05 | 0.38 | 0.22
2.. .5 .6 ) 1.2 | 3.4 | L2 .40 |— .20 |~ .18 [— .35 |~ .08 .6 .25
3... .48 .6 1.0 3.2 1.1 .38 [— .40 |— .20 [— .30 [— .10 .6 .30
4.. .5 .6 1.0 3.8 .8 b= .42 |~ .20 |~ .32 |— .10 .5 .28

.7 .6 1.0 4.3 .7 .42 [— .40 |— .05 [— .28 [— .10 .5 .28
[ 1.5 .6 1.0 4.4 .6 .38 1— .40 (— .18 |— .25 |~ .10 .6 .28
. 1.6 .6 .8 4.4 .6 .30 |— .38 (— .20 |— .25 |— .05| 1.0 .22
8 1.6 .6 .8 4.4 .5 .30 [— .40 {— .18 [— .30 |— .02 | 1.0 .20
S 1.9 .6 .6 4.2 .48 .80 [— .50 [— .15 {— .25 .00 .9 .20
100 i 2.0 .5 .5 3.9 .35 .22 1— 46 |~ .18 1— .28 .02 .75 .15
1.9 .38 .6 3.6 32 .20 [~ .48 |- .10 {— .30 .12 .7 .15
2.0 .40 .6 3.2 48 18— .48 1— (18— .30 .10 .6 .18
1.6 .30 .5 3.0 65 |— .08 |— .42 |~ .10 {— .30 .18 .6 .28
1.25 .30 .5 2.8 95 |— .10 |— .40 |— .15 |— .32 12 .6 12
1.1 .32 .8 2.5 85 |— .08 |— .40 |— .20 |— .10 10 .6 .10
1.05 321 L0 2.2 1.1 |— .02 {— .20 |~ .22 |— .10 .10 .5 .10
.8 .30 LO5| 2.0 1.2 |—.10}]— .25 |— .30 |- .08 W12 .5 .10
.7 40 L5 2.0 1.05 |— .10 |~ .25 [— .30 .08 18 .45 .10
.6 40| 3.2 2.0 9 |— .10{— .10 |~ .15 .05 20 .42 05
.5 48| 4.3 1.8 .9 |- .10|— .15 |~ .10 .02 18| .38 00
.38 .5 3.8 1.6 .85 8— .10 {— .12 1~ .15 .02 15 .38 |-~ .02
.40 | 1.0 3.7 1.6 9 |- .10 {— .20 [— .20 .08 .38 .25
.40 115 3.0 1.5 7 - .20 |— .40 [~ .28 .08 22 .30 .28
451 1.1 2.4 1.6 .65 |— .22 |— .30 [~ .30 .0 20 .30 .00
.40 [ 1.0 1.9 1.4 .6 |— .30~ .30 |— .10 .0 15 .30 |— .05
.40 | 1.15| 1.8 1.25 .5 |- .10 (— .30~ .10 - .02 .12 .30 .00
451 115 1.9 1.1 .40 [— .08 |— .32 |~ .08 |— .05 .12 .30 .00
401 1.2 2.1 1.05 42 |— .12 [— .25 [~ .05 |~ .10 .12 .30 .02
404 1.2 2.3 1.2 .5 |- 18|~ .15 [~ .10 .0 .10 .25 .00
") 20 PO 2.9 1.5 A2 |- .18 [— .12 [~ .10 .0 .12 .20 .00
40 [....... 3.1 |....... .40 |....... — .10 |- .10)....... .15 eeed| .02

NotEe.—Relation of gage height to discharge affected by ice Jan. 5 to Mar. 25. Tce 0.4 to 0.5 foot thick;
many ice jams during this period. Gage heights to top of ice Feb. 22, 28, 29 and Mar. 1-5. :
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TITTABAWASSEE RIVER AT FREELAND, MICH.

Location.—At the highway bridge at Freeland, Mich.

Records available.—August 22, 1903, to August 3, 1906; October 28, 1906, to
December 31, 1909; January 1 to December 31, 1912.

Drainage area.—2,550 square miles.

Cooperation.—Data for 1912 were collected and furnished by G. S. Williams,
consulting engineer, Ann Arbor, Mich.

Datly discharge, in second-feet, of Tittabawassee River at Freeland, Mich., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. } Aug. | Sept. | Oct. | Nov. | Deec.
,2000 1,455 9,450 1,380 1,373] 1,380| 1,180 1,920] 2,190
,260] 1,465 8,450 1,410| 1,540} 1,380 1,250/ 2,170| 2,250
,240| 1, 480! 6,600 1,390 1,000} 2,070 1,520] 3,850 3,120
;260 1,500 5,380| 1,375\ 1,065 2,840 2 020] 4,150 5,000
y275 1,515 4,250, 1,370| 1,190] 2,070| 2,560/ 4,060| 2,770
,300] 1,530 4,050 1,370| 1,450, 1,750 2,950 3,870 7,500
7300 1,555 3,680 1,370 1,600 1, 3,500] 3,700 5,820
;390! 1,580 3,200 1,375| 1,980 1,550 3,680 3,600 4,550
1300| 1,595 2,040 1,370| 2,400 1,510/ 3,900 4,070 4,470
,300] 1,595 2,400, 1,370, 2,420 1,260 4,250 5,180| 3,700
,310 1,585 2,270 1,375 2,650, 1,060 3,880 5,620] 3,960
7330} 1,560 2,250 1,400 2,4 930 3,500, 7,850| 3,500
7345 1,550 2,250 1,420, 2,080 1,110 2,940/ 9,300| 3,340
7315] 1,545 2,235 1,415 1,700 1,380 2,760 8,800 3,120
1,300 1,545 2,190{ 1,440, 1,350, 1,600 2,400, 8,500 3,020
,300] 1,540 2,150| 1,460| 1,200 1,840 2,080 7,400 2,940
7300 1,530 2,070 1,540 1,175 2,000] 1,040 5,620[ 2,920
73150 1,550 1,920 1,535/ 1,150 2070 1,770/ 4,620| 2,890
1,315 1,760 1,860| 1,600 1,180| 2,250 1,600/ 4,350| 2,940
1,330 2,150 1,700/ 1,680 1,240| 2,400] 1,600 3,880| 3,010
1,345| 2,460 1,630, 1,820 1,350{ 2,750| 1,830 3,500| 3,000
1,365| 2,620 1, 2,070 1,300 2,780 1,020/ 3,300] 2,900
1,390| 2,770 1,600 2,480 1,280 2,760 2,070 3,120| 2,840
1,410 2,770 1,525 3,600 1,240( 2,400 2,250 2,920| 2,690
1,435 2,800 1,520{ 4,550 1, 1,970 2,240 2,680| 2,600
1,425/ 3,230) 1,470, 4,660 1,200] 1,940 2,000 2,520| 2,520
1,450 3,680 1,445 4,570 1,240 1,760| 1,700] 2,400| 2,400
1,450 4,150 1,410/ 4,350 1,280 1, 1,670 2,330] 2,250
1,295| 1,440 4,500 1,390| 3,470 1,300| 1,450 1,600] 2,240| 2,160
1,295|..."....] 13, 600) 1,375| 2,500 1,350| 1,300 1,540| 2,190| 2,040
1,205 .- ... 18, 800) 10,200|.......| 2,080 1,360.......] 1,520[...%_.. 1,800
Monthly discharge of Tittabawassee River at Freeland, Mich., for 1912.
[Drainage area, 2,550 square miles.]
Discharge in second-feet.
arg ond-feet. Run-off
(depth in
Month. Por inches on
Maximum. | Minimum. | Mean. square drainage
mile. area).
2,300 1,300 1,540 0. 604 0.70
1,450 1,240 1,340 .525 .57
18, 800 1,460 3,000 1.18 1.36
23,600 3,950 | 10,700 4.20 4,69
32,400 2, 9,220 3.62 4.17
9,450 1,380 2,880 1.13 1.26
4, 660 1,370 2,090 .820 95
2 1,000 1,490 .584 .67
2,840 930 1,830 718 .80
4,950 1,180 2,310 1.04
9,300 1,920 4,320 1.69 1.89
)5 , 800 3,230 i.27 1.46
32,400 | - 930 3,660 1.44 19.61




42 SURFACE WATER SUPPLY, 1912, PART IV.

HURON RIVER AT DEXTER, MICH.

Location.—At the highway bridge at Dexter, Mich., cue-fourth mile below the mouth
of Mill Creek.

Records available.—September 1, 1904, to December 31, 1912,

Drainage area.—Not measured.

Gage.—Standard chain, attached to bridge; installed March 26, 1908, at the same
datum as the staff gage which was in use until March 12, 1908, when it was car-
ried out by ice; datum unchanged.

Channel.—The high water that carried out the gage produced permanent change in
the bed of the river; a small headrace runs to an abandoned mill on the left bank,
but at ordinary stages little or no water flows into this canal; at high stages a
small amount of water may pass around the gage through this race.

Discharge measurements.—Made from a boat several hundred feet below the gage
or from the bridge to which the gage is attached.

Winter low.—As the current is swift, little ice forms at this section.

Accuracy.—Relation between gage height and discharge that existed prior to March
12, 1908, was altered as the result of the change in the river bed produced at that
time; gage heights are only slightly affected by ice. The station was inspected
September 23, 1912, when the chain wasfound to be 0.13 too long. It wascorrect
on October 17, 1908. Gage readings published for 1909, 1910, and 1911 should
be corrected on account of this elongation of the chain.

Cooperation.—Station maintained in cooperation with the Eastern Michigan Edison
Co., Washtenaw division, Ann Arbor, Mich.

The following discharge measurement was made by P. S. Monk:
September 23, 1912: Gage height, 0.05 feet; discharge, 265 second-feet.

Daily guge height, in feet, of Huron River at Dexter, Mich., for 1912.
[D. M. Litchfield, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee
0.22| 0.6 1.2 3.5 1.4 0.42 (—0.20 |—0.12 |—0.30 {—0.05 | 0.38 | 0.22
.5 .6 1.2 3.4 1.2 .40 |— .20 |— .18 |— .35 |— .08 .6 .25
.48 .6 1.0 3.2 1.1 .38 |— .40 [— .20 |- .30 [— .10 .6 .
.5 .6 1.0 3.8 .8 5 |— .42 [— .20 |~ .32 (- .10 .5 .28
.7 .6 1.0 4.3 .7 .42 |— .40 |— .05 |- .28 |— .10 .5 .28
1.5 .6 1.0 4.4 .6 .38 |— .40 |— .18 |— .25 |— .10 .6 .28
1.6 .6 .8 4.4 .6 .30 |— .38 (— .20 |- .25 {— .05} 1.0 .22
1.6 .6 .8 4.4 .5 .30 [— .40 |— .18 [— .30 |— .02 | 1.0 .20
1.9 .6 .6 4.2 .48 .30 (— .50 [— .15 [— .25 .00 .9 .20
2.0 .5 .5 3.9 .35 .22 [— .45 [— .18 |— .28 .02 .75 .15
1.9 .38 .6 3.6 .32 .20 |[— .48 |— .10 |— .30 .12 .7 .15
2.0 .40 .6 3.2 .48 .18 |— .48 |[— .18 |— .30 .10 .6 .18
1.6 .30 .5 3.0 .65 |— .08 [— .42 |~ .10 |— .30 .18 .6 .28
1.25 .30 .5 2.8 .95 .10 f— .40 |— .15 |— .32 12 .6 12
1.1 .32 .8 2.5 .85 |~ .08 |— .40 |— .20 |— .10 10 .6 .10
1.05 3214 1.0 2.2 1.1 |— .02 |— .20 |— .22 |— .10 .10 .5 .10
.8 .30 1.05] 2.0 1.2 |— .10 {— .25 |— .30 |~ .08 .12 .5 .10
7 401 1.5 2.0 1.05 |— .10 |[— .25 |— .30 .08 .18 .45 .10
.6 .40} 3.2 2.0 .9 |- .10}— .10 |— .15 .05 .20 .42 .05
.5 437 4.3 1.8 9 |— .10 |~ .15 [— .10 .02 .18 .38 .00
.38 .5 3.8 1.6 .851—- .10 |— .12 |- .15 .02 15 .38 |— .02
401 1.0 3.7 1.6 .9 |— .10|— .20 |— .20 .08 20 .38 25
.40 115} 3.0 1.6 7 1~ .20~ .40 |— .28 .08 22 .30 .28
451 1.1 2.4 1.6 .65 |— .22 |— .30 |- .30 .0 20 .30 .00
.40 1.0 1.9 1.4 .6 |— .30 |~ .30 |— .10 .0 15 .30 [— .05
.40 1.15] 1.8 1.25 .5 |— .10 |— .30 |— ,10 |— .02 W12 .30 .00
451 1.15] 1.9 1.1 .40 |— .08 |- .32 |— .08 |— .05 .12 .30 .00
40 1.2 2.1 1.06 .42 |— .12 |- .25 |— .05 |~ .10 .12 .30 .02
401 1.2 2.3 1.2 .§ |— 18— .15 |— .10 .0 .10 .25 .00
400l 2.9 1.5 .42 |- .18 |- .12 |- .10 .0 .12 .20 .00
40 f....... 3.1 |....... ") I R — .10 |~ .10 |....... A5 L.l .02

Nore.—Relation of gage height to discharge affected by ice Jan. 5 to Mar. 25. Ice 0.4 to 0.5 foot thick;
many ice jams during this period. Gage heights to top of ice Feb. 22, 28, 29 and Mar. 1-5. :
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HURON RIVER AT GEDDES, MICH.

Location.—At dam and power plant of the Eastern Michigan Edison Co. at Geddes,
Mich., half a mile above mouth of Fleming Creek.

Records available.—February 1, 1904, to December 31, 1912.

Drainage area.—757 square miles.

Determination of discharge.—The flow of the river at this point is computed
from records of the operation of the power plant and records of the depth of the
flow over the dam.

Cooperation.—The estimates are made and furnished by G. S. Williams, consulting
engineer, Ann Arbor, Mich.

Daily discharge, in second-feet, of Huron River at Geddes, Mich., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.

420 213 245 | 2,527 855 462 144 254 235 353 631 529
282 197 244 | 2,278 757 410 87 255 275 337 899 567
287 216 246 | 2,100 715 440 82 226 368 335 889 572
268 178 242 | 2,128 661 401 % 144 259 350 886 560

310 204 255 | 2,616 593 397 85 157 304 368 893 614

331 | 208| 2471|2674 | 576( 358 45| 157 | 334 | 360 | 1,075 | 689
309 | 198 253]2,560| 536 | 332 97| 167 | 302| 37| 9 593
264 | 209 | 251(2,451| 555| 240 86| 247 | 327 3712]1,022

220 311 11,384 | 1,070 6 184 424 376 511 698 334
217 222 | 1,218 1,154 | 1,124 182 112 316 504 |7 501 668 240
218 2211 1,156 | 1,036 139 94 299 481 488 634 485

214 239 | 1,208 875 534 150 145 230 392 534 660 217

222 246 | 1,218 819 543 136 150 349 400 403 437 427
217 241 | 1,433 693 488 113 148 256 386 442 506 506
206 253 | 1,542 589 510 141 124 344 382 446 626 641
200 240 | 1,672 723 495 128 215 294 429 430 514 391
212 |....... 2,065 955 354 94 264 334 422 417 498 572
211 ..., 2,277 )....... 478 |....... 226 272 |.a..... 384 |....... 460

Monthly discharge of Huron River at Geddes, Mich., for 1912.

{Drainage area, 757 square miles.}

Discharge in second-feet. Run-off

depth in

Month. Per %\]mhes on

; rainage

Maximum. | Minimum,| Mean. sg;z]_izée area).
420 200 251 0.332 0.38
311 178 224 . 296 .32
2,280 242 835 1.10 1.27
2,670 589 1,670 2.21 2.47
1,120 354 614 .811 .94
462 94 248 328 .37
264 45 115 152 18
451 144 276 365 .

504 235 352 465 .52
542 327 430 5 .65
1,080 437 766 1.01 1.13
641 217 466 616 .7
2,280 45 519 686 9.36
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HURON RIVER AT FLAT ROCK, MICH.

Location.—At the highway bridge at Flat Rock, Mich., 2,000 feet below the cross-
ing of the Detroit, Toledo & Ironton Railroad.

Records available.—August 6, 1904, to December 31, 1911.

Drainage area.—1,000 square miles.

Gage.—Staff; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from downstream side of bridge.

Artificial control.—At ordinary stages the flow of the river is controlled by a dam
and power plant immediately above the station, but the operation of this plant
is assumed to have little effect on the diurnal fluctuations of stage.

Winter flow.—Ice jams form below the station and cause backwater at the gage;
in general the section above the station is kept open by the power plant.

Accuracy.—Station was inspected September 25, 1912; a measurement on this date
indicates a marked change in the relation between gage height and discharge since
October 16, 1908. ..

Cooperation.—Station maintained in cooperation with the Eastern Michigan Edison
Co., Washtenaw division, Ann Arbor, Mich.

The following discharge measurement was made by P. S. Monk:
September 25, 1912: Gage height, 175 feet; discharge, 302 second-feet.
Daily gage height, in feet, of Huron River at Flat Rock, Mich., for 1912.

{C. L. Metler, observer.]

Day. Jan. | Feb. | Mar, | Apr. | May. | June. { July. | Aug. | Sept. | Oct. | Nov. | Deec.
2.4 2.4 3.2 8.4 4.6 | 2.7 0.7 1.3 1.1 1.7 2.0 2.0
2.9 2.4 3.1 8.3 4.2 2.5 7 L5 1.1 1.6 2.5 2.0
2.4 2.4 3.1 8.1 4.2 2.2 1.0 1.4 .6 1.6 2.6 2.3
2.8 2.2 2.9 7.8 3.8 2.5 .8 1.2 851 1.6 3.0 2.3
2.9 2.3 3.0 8.0 3.6 2.2 .6 .8 1.3 1.4 3.2 2.5
2.9 2.5 3.0 8.3 3.2 2.1 .5 1.1 1.1 1.4 3.8 2.5
3.0 2.6 3.0 8.3 3.3 2.0 .6 1.3 .9 115 4.4 2.5
2.8 2.4 2.8 8.3 3.3 L9 .6 1.15| L0 1.5 4.5 2.5
3.8 2.2 2.8 8.3 3.0 L7 .5 .75 951 1.5 4.3 2.0
3.6 2.5 2.9 8.0 2.8 1.6 .9 .9 .8 1.4 3.9 2.3
3.2 2.2 2.6 8.0 2.5 1.6 .9 1.0 11 1.6 3.5 2.5
3.0 2.2 3.0 7.6 2.3 1.6 .8 1.05 1.0 1.6 3.6 2.2
3.0 2.0 3.0 7.4 3.6 1.4 .8 .25 L0 1.6 3.2 2.4
2.6 2.5 3.0 7.2 3.6 L5 7 L7 1.1 1.7 3.2 2.1
2.4 2.4 3.2 7.0 3.8 1.6 7 1.3 1.0 2.0 3.2 2.2
2.4 2.4 3.1 6.8 4.0 1.6 .85 1.45] 1.0 1.9 3.0 2.0
2.4 2.4 3.0 6.6 46| 15 1.0 1.1 .8 1.9 2.8 2.0
2.6 2.4 4.0 6.4 46| 1.8 .8 1.1 1.2 1.8 2.5 2.0
2.6 2.3 7.0 6.2 3.0] L5 .8 951 1.2 1.8 2.5 2.0
2.6 2.4 8.2 6.0 3.6 15 75| 1.8 1.3 1.8 2.3 1.8
2.5 3.3 9.6 5.8 3.6 1.4 .85 1.7 1.6 L6 2.5 1.5
2.4 3.4 ..., 5.8 4.4 1.3 1.1 1.7 1.6 2.4 2.5 1.9
2.4 3.1 .......| 58 4.7 .9 7 1.7 18 2.2 2.3 2.0
2.4 3.0 9.4 5.4 3.9 75 1,25 1,35 ) 2.0 2.2 2.3 2.0
2.2 3.2 8.6 5.1 3.4| 1.1 951 1.2 1.8 2.3 2.0 2.0
2.4 3.6 8.2 4.8 2.8| L2 1.05 .95 L8 2.1 2.5 1.8
2.4 3.4 8.3 4.4 2.8 .9 .9 .65 | L7 1.9 2.2 1.7
2.2 3.4 8.3 4.1 3.0 .7 .8 1.2 1.7 1.4 2.0 1.8
2.2 3.3 8.7 3.8 2.8 .7 .95 1.25( L5 2.0 1.8 1.9
2.5 ... 8.6 4.2 2.8 .7 1.4 1.1 1.4 1.9 2.3 L9
24 e 2.7 femeenns 1.3 11 ... L9 ... 2.4

NotE.—River frozen over from the first part of January to Mar. 20; heavy ice jam Mar. 21 to 24. Gage
was taken out by ice Mar. 24, and was replaced a short time afterwards. During the interval readings were
made on a temporary gage. No information regarding ice in December.
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STREAM TRIBUTARY TO LAKE ERIE.

CATTARAUGUS CREEK AT VERSAILLES, N. Y.

Location.—On a three-span highway bridge in the village of Versailles, about 6 miles
below Gowanda, 2} miles above the mouth of Clear Creek (coming in from the
right) and about 8 miles above the mouth of the stream.

Records available.—September 23, 1910, to December 31, 1912. Data published
also in annual reports of the State Water Supply Commission of New York, New
York State Conservation Commission, and New York State engineer and surveyor.

Drainage area.—467 square miles.

Gage.—Chain, fastened to the upstream side of the first span from the right-hand
end of the bridge; read twice daily; datum unchanged.

Channel.—Rock and gravel; considered permanent.

i Discharge measurements.—Made from the downstream side of the bridge.

Winter flow.—Relation of gage height to discharge somewhat affected by ice.

Accuracy.—Discharge rating curve well defined; data as published are good.

Discharge measurements of Cattaraugus Creek at Versailles, N. Y., in 1912.

Gage Dis-

Date. Hydrographer. height. | charge.

Feet. Sec.ft.
Feb. 1686] C. 8. De GOLYer . .. ... oot as 6. 36 256
Mar. 26 | G.H. Canfield.. 5.75 727
27 eennn d0eennnn.. 6.09 1,125
27 |..... do..... 5.79 782
2 |..... Q0. e 6.47 1,760
' 30 |..... L 1 T R AU 7.57 4,610
July 12 | Frank Weber...... ... it 5.20 279

a Measurement under complete ice cover.



[James A. Palmer, observer.]
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Daily gage height, in fect, of Cattaraugus Creek at Versailles, N. Y, for 1912.
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Daily discharge, in second-feet, of Cattaraugus Creek at Versailles, N. Y., for 1910-1912—
Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

i
@
&
w
&
>
=
g
Ll

P RO DD GO DD TN i bk

794
817
010
380
120
820
920
960
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| 166 586 | 5111 200
11| 539 | 586 | 539 (1,160 | 2,340
137 | 366 | 405 539 |1,030 | 2,120
327 | 292| 422 606 |7,540 [ 1,720
183 | 226 405 | 586 2,230 | 1,160
3271 166| 405| 586 |1,820| 850
or1| 137 343| 539 |1,630| 884
245 | 195 343 | 422 1,380 | 1,010
245 | 207 | 343 606 1,300 | 2,690
195| 207( 271| 6362340 1,300
195 | 327 | 475| 586 |1,720 {1,100
226 | 366 389 | 606 1,380 | 1,030
195 | 448 | 327 | 567 1,160 | 1,630
195 | 2,570 | 343 | 586 1,160 | 932
207 | 4,400 | 327 | 475 | 3,070 | 1,720
195 | 1,300 | 389 | 405 | 2,230 | 1,100
137 | 740 |-..o... 475 . 1,030
85 5, 636 | 183 | 567
75 2, 42| 1373,
95 313 | 448 | 3,480
202 245 | 475 | 1.630

343 567 | 2,820
....... 271 [eee....| 1,720
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NoTE—Daily discharge determined from a rating curve well defined below 2,000 second-feet. Daily
discharge Jan. 1 to 5 and 10 to 12, 1911, reduced somewhat on account of ice jams. f)ally discharge for other
short geriods during 1911 may be in error because of ice jams.
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Monthly discharge of Cattaraugus Creek at Versailles, N. Y., for 1910-1912.

[Drainage area, 467 square miles.]

Discharge in second-feet.

(gunﬁff
epth in
Month. por | incheson ‘::g‘;
Maximum. | Minimum. | Mean. | square | drainage
mile. area).
166 0.356 0.11 | A,
464 . 994 1.15 | A,
1, 500 3.21 3.58 | A.
964 2.06 2.38 | C.
1, 870 4.00 4.61 { D.
130 201 3.03 | C.
1, 530 3.28 3.78 | B.
1,440 3.08 3.44 | A.
560 1.20 1.38 | A.
270 .578 .64 A.
189 . 405 AT | AL
579 1.24 1.43 | A,
826 1.77 1.08 | A.
775 1.66 1.91 | A.
1, 480 3.17 3.54 | A,
60| 35 4.05 | AL
1,040 2.23 30.26
470 1.01 1.16 | D.
290 .621 .67 | D.
2,050 4.39 5.06 | C.
2, 590 5. 55 6.19 | A,
689 1.48 1.71 | A,
197 422 AT | Al
193 .413 48 | A
279 . 597 .69 | A.
467 1.00 1.12 | A.
509 1.09 1.26 | A.
524 1.12 1.25 | A.
1,020 2.18 2.51 | A,
747 1.66 22.57

Norte.—Discharge Jan. 8 to Mar. 14, 1912, estimated by means of comparison with adjacent stations.
Mean discharge Jan. 8-31 estimated 380 second-feet.

Mean discharge Mar. 1-14 estimated 500 second-feet.
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STREAMS TRIBUTARY TO LAKE ONTARIO.

LITTLE TONAWANDA CREEK AT LINDEN, N. Y.

Location.—At the stone-arch highway bridge in the village of Linden, 600 feet north-
east of the Erie Railroad station and 3 miles above the junction with Tonawanda
Creek.

Records available.—July 8 to December 31, 1912.

Drainage area.—20.7 square miles.

Gage.—Vertical staff, on the right-hand upstream abutment of the bridge; lower 2
feet enameled-iron gage, graduated to hundredths of a foot;- upper 4 feet of bronze,
graduated to half tenths. An auxiliary bronze gage fastened to the right-hand
downstream abutment of the bridge is used to check the rating of the upper gage.

Channel.—A standard Francis weir, 2.01 feet long and 8 inches high, has been con-
structed under the upstream side of the bridge. When the stage gets above the
depth of this weir, it flows over a 2-inch plank about 13 feet long, including the 2
feet of weir. The crest of the weir is at gage height 0.03 foot.

Discharge measurements.—Made from a cable and car 1,000 feet above the gage
at high stages and by wading above the weir at low stages.

Accuracy.—At gage height 0,69 or below the flow is confined to the weir, and for such
periods the accuracy of the computations will be the accuracy of any Francis
weir; for stages above gage height 0.69 the weir has been rated with a current
meter, and the accuracy of the data so obtained should also be excellent.

Discharge measurements of Little Tonawandae Creek at Linden, N. Y, in 1912.

Gage Dis-

Date. Hydrographer. height. | charge.

1912. Feet. Secft.
July (a) 1.14
Oct. 0.38 1.31
.38 1.40
.38 1.37

Dec. L1 17.9

1.08 16.5

1.19 24.9

a Gage not installed.

Daily gage height, in feet, of Litile Tonawanda Creek at Linden, N. Y., for 1912.
[C. L. Schenck, observer.]

g
3

Day. July.| Aug. | Sept.| Oct. [ Nov.| Dec. Day. July.| Aug. [ Sept.| Oct. | Nov.

H.

xpB2E 238%%

BRRRBE

Note.—To reduce gage heights to heads on the weir, subtract 0.03 foot.
1572°—wsp 324—14—4
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Daily discharge, in second-feet, of Little Tonawanda Creek at Linden, N. Y., for 1912.

Day. July. | Aug. | Sept.| Oct. | Nov.| Dec Day. July.| Aug. | Sept.| Oct. | Nov. | Dec.
2.12 1 1.34 | 2.18 6.3 1.9310.63 | 1.39 | 0.91 | 7.8 6.6
3.36 | 1.51 [ 2.05 | 37.4 1.39| .63]1.12| .91 | 6.6 7.2
3.0711.45 1 2,05 66.2 1.2311.34 1 1.28 | ,91}6.0 8.4
2.3811.39|1.81| 27.5 1.17 1 1.07 | 1.45 | 1.01 | 5.5 12.0
1.93 | 1.17 | 1.74 | 18.1 1.12 1.0t }2.05 | .91 | 5.5 7.5
1.68 1 1.07 | 1.68 | 38.2 1.2811.23 | 1.45 | .91 | 4.6 7.8
1.4511.01 | 2.18 | 21.2 .1 1.45 [35.0 [1.23} .82|4.2 7.2
1.34] .96 | 8.4 12.8 1 1.2319.1 [1.4511.56|3.8 7.2
1.34 | .96 |11.2 9.1 .{1.12 [10.5 | 1.81 |3.36 | 3.8 7.8
1.121.12 | 8.4 12.8 . 52 |218|7.2 [6.0 7.5
1.12}11.12 1 6.0 9.8 3.8 | 1.62 | 6.6 | 5.0 7.2
1.12 | 1.01 | 5.0 7.8 3.4811.39| 5.0 |6.6 8.1
1.01 [ 1.01 | 4.4 6.6 2.8 1 1.34/3.8 {55 5.5

.96 .96 |10.1 6.0 2.58 | 1.23 | 3.14 | 6.6 7.8
1.0t | .96 7.8 6.3 2.1811.23 | 2.72 6.9 9.8
1.87 |...... 2.32...... 25.4

Nore.—Daily discharge determined from a rating curve based on the Francis weir formula. Above
gage height 0.69 foot the entire length of the wooden dam is considered as a weir. The discharge measure-
ments that have been made check the curve quite closely.

N Monthly discharge of Little Tonawanda Creek at Linden, N. Y., for 1912.

[Drainage area, 22 square miles.]

Discharge in second-feet. Run-off.
Month, ‘ Per Depthin . ‘}ggg'
Maximum. | Minimum. | Mean. sglli:laére 13'.&:122;1 oﬁ‘gﬁ%ﬁ:‘
g area.
July 10-31......ooeeiaial... - 2.32 0.91 1.33 0.060 0.05 18.9 | A.
August.....o....ooo.i...o 35.0 .63 3.09 .140 16 60.9 | A.
September.................. 3.36 1.57 071 08 30.4 | A.
October.........ocooien. 7.2 82 1.91 087 10 38.3 | A.
November. ................. 11.2 1.68 5.31 241 27 103. A.
December.........c......... 66.2 13.8 627 72 276. | A.

GENESEE RIVER AND TRIBUTARIES.
GENESEE RIVER AT ST. HELENA, N. Y.

Location.—At the steel highway bridge about 6 miles above the mouth of Silver Lake
outlet (coming in from the left), 93 miles above Canaseraga Creek (coming in from
the right), and 54 miles below the village of Portageville and the site of the
proposed storage dam of the State of New York Conservation Commission.

Records available.—August 14, 1908, to December 31, 1912. Published also in
annual reports of the State Water Supply Commission of New York, 1910, the
New York State engineer and surveyor, and the Conservatlon Commlsslon of
New York.

Drainage area.—1,030 square miles.

Gage.—Chain, fastened to the upstream side of the bridge, middle span; read twice
daily; datum unchanged. Since August 24, 1911, a Gurley automatic water-
stage register with intake pipe to the well a few feet downstream from the chain
gage; datum same as chain gage, but slope of water surface makes readings
different.

Channel.—Gravel and rocks; fairly permanent.

Discharge measurements.—At high stages made from the bridge; at low stages, by
wading near the bridge.
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affected by ice; determination of winter discharge considered good.
. Discharge measurements of Genesee River at St. Helena, N. Y., in 1912.

gidered excellent.

Winter flow.—Relation between gage height and discharge usually but slightly
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¢ Measurements made by wading.
April.

March.

N. Y, for 1912.

[Herman Piper, observer.}

February.

January.
Auto. | Chain.| Auto. | Chain.| Auto. | Chain.[ Auto. | Chain.| Auto. | Chain.| Auto. | Chain.

tght, in feet, from automatic.and chain gages, of Genesee River at St. Helena,

b Measurements made under complete ice cover.

a Some slush ice and ice near shore.

Day.

Daily gage
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Seet, from aulomatic and chain gages, of Genesee River at St. Helena,
N. Y., for 1912—Continued.
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Daily dq.scharge, in second-feet, from automatic and chain gages of Genesee River at St.
Helena, N. Y., for 1912.

January. February. March. April, May. June.

Day.
Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.

1,070 15,900 | 3,240 | 3,600 432 424
881 |. 15,900 | 2,150 | 2,100 379 377
789 |. 7,120 | 1,680 | 1,620 416 400

628 4,470 | 1,360 | 1,340 | 522 | 530

7,720 { 1,110 1060 390 400

....... 3, 000 748 740 238 219
. . 620

3,000 625 234 212
4,940 766 740 189 199
3, 880 875 227 241

30 16,000
3l 360 ... ] 10,700 | 8,660 ... |....._. 529 530 ... . f.oll.s
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Daily discharge, in second-feet, from automatic and chain gages of Genesee River at St.
Helena, N. Y, for 1912—Continued.

July. August. September. October. November, | December.
Day.

Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.] Auto. | Chain.| Auto. | Chain,
. 116 84 101 93 265 241 | 1,100 590 374 377 416 424
D J 129 118 146 142 | 1,130 | 1,480 | 1,940 | 1,780 410 400 562 502
S J . 137 109 154 134 | 1,190 | 1,110 980 920 458 474 | 4,780 | 1,940
L T, 64 20 154 123 775 740 681 660 416 400 | 2,250 | 2,270
B 129 134 199 216 492 502 562 530 374 373 1,520 | 1,620
[ 124 114 175 212 400 377 464 449 345 359 | 3,420 | 4,940
S 66 56 148 153 421 424 410 400 400 359 | 2,620 | 2,620
S 146 128 127 125 327 342 360 350 | 2,870 | 3,400 | 1,500 | 1,480
e 121 126 121 145 285 259 341 350 1 1,980 | 2,440 890 830
) 119 109 249 270 355 377 1 2,230 | 2,440 775 740
196 142 66 66 216 219 598 530 | 1,520 | 1,620 820 875
257 259 106 116 192 199 681 660 | 1,120 [ 1,060 605 590
249 263 140 145 216 226 486 474 900 920 426 449
213 216 189 216 151 142 432 424 840 920 469 49
210 212 151 139 137 233 355 377 802 875 510 474
193 193 129 106 355 259 310 313 697 700 555 502
139 139 111 93 784 740 289 289 620 590 529 502
163 150 74 70 498 502 269 289 598 590 548 530
148 134 163 174 442 429 265 297 562 590 681 ¢ 700
119 123 140 134 432 424 249 263 548 590 748 830
-1 G 76 70 143 142 369 368 270 | © 270 535 530 598 590
22 196 216 140 162 302 309 241 241 481 474 510 474
23t 137 134 143 142 289 301 700 700 437 424 469 474
24 e 137 142 140 139 306 317 | 1,480 | 1,480 410 424 469 49
2 T 114 100 119 123 757 785 | 1,110 | 1,010 448 474 453 424
26, i 146 131 199 186 930 965 | 1,370 | 1,280 475 474 426 449
b1 202 216 390 625 722 625 920 486 530 421 400
- T 154 128 612 590 766 785 658 660 481 | - 474 350 355
29 el 202 199 374 373 542 530 535 560 453 474 281 248
30 i 163 159 302 313 620 660 453 530 442 474 481 474
|23 S 127 131 257 270 |.ee i )eeann 400 |- 400 |..... . foeeoo.. 1,260 { 1,410

Norte.—Daily discharge Jan. 1-3 and Mar. 17 to Dec. 31 determined from a well-defined rating curve,
The same rating curve was used for both sets of gage heights by applying a well-defined table of relation.
(See First Ann. Rept. New York Conservation Commission.)

means of a rating curve based on measurements made with ice

Discharge Jan. 4 to Mar, 16 determined by

resent and assuming a gradual change

from open water to complete ice cover on Feb. 10. On days for which there are no automatic gage heights

the chain-gage heights were used to determine discharge.
periods during which ice was present not published because of their lower accuracy.

Daily estimates from cha

i\n—gage readings for
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Monthly discharge of Genesee River at St. Helena, N. Y., for 1912.

[Drainage area, 1,030 square miles.]

Discharge (second-feet).
Run-

Maximum. Mean. off
(dei!gth
Month. Automatic gage. Chain gage. . inches

Mini- scfﬁen.fre on
'mum.| A uto-| Chain| mile. drain-

24- matic) age
Crest | Crest hour age.| 5380 area).

Day. | Hour. | gage | dis- | Date. | " £age.
height.| charge. charge.

20 | 1245p.m.| " 4.76 | 3,260 ) .......|....... 360 | 669 ....... 0.650 [ 0.75
281 9.45p.m..| 503 3,840 ... ... |....... 230 [ 409(....... .397 .43
30 | 1.00a. m. 9.51 | 22,700 29 117,500 | 456 13,500 }.......] 3.40 3.92
11400a.m..[ 9.26 | 21,200 1-2 115,900 | 860 [4,850 | 4,700 | 4.71 5.26
17 {3.00a. m..| 6.25{ 7,200 17 | 5, 421 (1,270 | 1,250 | 1.23 1.42
41530a.m..| 2.8 98 4 530 | 106 | 244 248 | .237 .26
12(3.30a.m..| 2.18 257 13 263 641 150 143 | .146 .17
271530p.m..[ 3.61( 1,390 27 625 66 | 178 186 | .173 .20
2{430p.m..| 3.94| 1,80 211,480 | 137 | 48 492 | .471 .53
211230a. m.| 4.53| 2,820 211,780 241 | 622 593 | .604 .70
81830a.m..{ 4.78| 3,300 813,400 345 | 757 808 | .735 .82
3|545a.m..[ 5.95| 6,260 314,940 281 | 979 1,030} .950 1.10
The year.|Mar.30| 1.00a.m..| 9.51 | 22,700 | Mar. 29 [17, 500 64 (1,180 _...... 1.15 15.56

DDiscﬂarge for automatic gage rated as follows: Mar., B; April-June, A; July and Aug., B; Sept. to
ec., A.

GENESEE RIVER AT JONES BRIDGE, NEAR MOUNT MORRIS, N. Y.

Location.—At the highway bridge known as Jones Bridge, about 5 miles below
the village of Mount Morris, 6 miles by river above the village of Geneseo, 1}
miles below the inflow of Canaseraga Creek (coming in from the right) and about
1% miles above the mouth of Beads Creek (coming in from the left).

Records available.—May 22, 1903, to Apr. 30, 1906; Aug. 12, 1908, to Dec. 31, 1912,
Published also in reports of State engineer and surveyor of New York, State Water
Supply Commission of New York, and Conservation Commission of New York.

Drainage area.—1,410 square miles.

Gage.—Chain, fastened to upstream side of highway bridge; read twice daily; datum
unchanged.

Channel.—Sandy clay; liable to shift, but measurements have shown it to be fairly
permanent in recent years.

Discharge measurements.—Made at all stages from footbridge erected on the

outriggers of the bridge.

Winter low.—Relation between gage height and discharge for the winter months
considerably affected by ice. Volume of flow during the winter months deter-
mined chiefly by comparison with the flow of the Genesee at Rochester and
at St. Helena.

Accuracy.—Discharge curve well developed and data as published for open-water
periods believed to be very good.
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Discharge measurements of Genesee River at Jones Bridge, near Mount Morrs, N. Y., in

1912.
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a Partly open at bridge. Control frozen.

Daily|gage height, in feet, of Genesee River at Jones Bridge, near Mount Morris, N. Y.,

Sfor 1912.

{J. W. Trewer, observer.]
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Mar.

Feb.

Jan.

Day.

Nore.—Relation of gage height to discharge affected by ice Jan. 5 to Mar. 16.
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Daily discharge, in second-feet, of Genesee River at Jones Bridge, near Mount Morris, N. Y.,

Sfor 1912,

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
4,870 687 175 175 402 910 595 664
2,980 | 595 162 188 11,120 [ 2,400 | 572 760
2,270 641 165 222 | 1,620 | 1,280 618 | 5,220
1,790 710 141 267 | 1,340 960 618 | 2,790
1,500 595 175 260 910 810 595 | 1,850
1,400 528 311 311 760 710 528 | 3,190
1,450 463 175 311 664 664 528 | 8,610
1,340 442 175 234 664 572 | 2,660 | 1,970
1,20| 422 143 195| 484| 550 (2, 1,280
1,060 364 506 193 383 506 | 2,530 | 1,010
1,010 364 328 158 364 710 | 1,790 | 1,120

383 442 160 364 960 | 1,340 | 1,010
1,010 346 422 188 383 710 1,(1)% 1,450
1,180 | 311 | 383 146) 346 6641, 1, 400
1, 328 328 234 234 572 | 1,060 | 1,340
1,400 277 364 222 346 484 | 1,010 960
6,280 | 311 | 311 195|1,060| 463| 910 960
4,030 346 254 162 7! 442 860 810
A 311 257 213 687 422 810 910
1,970 291 201 225 641 422 760
1,560 287 172 | 263 572 402 760 | 810
1,340 231 346 442 364 760 810
1,450 234 244 294 422 422 664 760
1,120 250 254 328 484 | 1,850 618 810
910 328 263 234 810 | 1,230 641 710
810 311 182 277 | 1,280 | 1,620 710 710
710 267 201 364 910 | 1,230 | 710 710
641 219 231 | 1,060 | 1,060 960 760 528
618 213 234 910 810 810 710 484

201 204 463 710 710 687 710
810 |....... 201 364 ....... 641 |....... 1,340

NOTE.—Daﬂy discharge determined from a well-defined ratingﬂcurve.

Monthly discharge of Genesee River at Jones Bridge, near Mount Morris, N. Y., for 1912.

[Drainage area, 1,410 square miles.]

Discharge in second-feet. (guntf P
epth in
Month. incges on [Acen-
. . " Per drainage |T3CY-
Maximum. | Minimum. ean. sgalﬁz.ie area)
780 0. 553 0.64 | C.
580 .411 .44 | C.
4,500 3.18 3.68 | B.
6,110 4.33 4.83 | A.
1,680 1.19 1.37 | A.
377 .267 .30 1 A.
.182 .21 | A,
206 .210 24 | Al
701 497 .55 1 Al
821 . 582 .67 1 AL
983 . 697 78 | Al
1,340 . 950 1.10 | A.
1,540 1.09 14.81

StNﬁm;:-——Discharge Jan. 5 to Mar. 16 estimated by means of comparison with discharge at Rochester and
. Helena.

Mean discharge Jan. 5-31 estimated 705 second-feet.

Mean discharge Mar. 1-16 estimated 430 second-feet.



58 SURFACE WATER SUPPLY, 1012, PART 1V,

GENESEE RIVER AT ROCHESTER, N. Y.

Location.—At the highway bridge known locally as Elmwood Avenue Bridge, at
the north end of South Park, 3} miles above the center of the city of Rochester,
31 miles below the mouth of Black Creek (coming in from the left), and 74 miles
above the mouth of the river.

Records available.—February 9, 1904, to December 31, 1912, published also in
annual reports of the State engineer and surveyor, the State Water Supply Com-
mission, and the Conservation Commission of the State of New York. Elevation
of water surface, measurements, and records of flow of Genesee River at Rochester
during flood stages, and low water previous to 1904, published in annual reports
of the State engineer and surveyor, 1902-3—4, and in Water-Supply Papers 24,
65, and 97.

Drainage area.—2,360 square miles.

Gage.—Prior to 1910 a staff gage bolted to the downstream end of the first pier from
the right-hand abutment was read once daily. From December, 1910, to Decem-
ber, 1912, gage heights recorded by a Gurley automatic water stage register in
the pump house immediately below the bridge on the right-hand bank. Eleva-
tion of zero of gage, 506.848 Barge Canal datum and 245.591 Rochester City
datum. Gage datum unchanged since installation of the station.

Channel.—Gravel; smooth; considered permanent.

Discharge measurements.—Made from bridge at which the staff gage is located.
Prior to 1904 measurements and elevations of water surface taken in conjunction
with the water flowing over and around Johnson-Seymour dam in the city of
Rochester.

Winter flow.—Affected by ice for short periods, although, as a rule, the channel is
open.

Accuracy.—Discharge rating curve well developed for 9,11 stages; published data
considered good for periods of open water.

Cooperation.—Gage attended by Mr. G. A. Bailey, of the Rochester Light & Rail-
way Co.

Discharge measurements of Genesee River at Rochester, N. Y., in 1912.

Date. Hydrographer. h(e}iag%et. ctfe)u]:sg.e.

Feet. Sec.-ft.
Feb. 136 C. 8. De GOLYEr. . . ... enientieneeeaiaeeceeasnsanseasnaceansenanensannnenn 1.76 342
Mar. 15b] G. H. Canfleld.........cuuneeeeannacnncenscncacasoraseeacanansaasnannnnen 3.10 1,830

a Measurement made under complete ice cover, about 1,500 feet above bridge.
b Measurement made under complete ice cover, about 1,000 feet below gage.
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[G. A. Bailey, observer.]

. 4 to Mar. 17.

8TREAMS TRIBUTARY TO LAKE ONTARIO.

Datly gage height, in feet, of Genesee River at Rochester, N. Y., for }912.
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Daily discharge, in second-feet, of Genesee River at Rochester, N. Y., for 1912.

Day. - Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

740 | 3,110 {22,800 { 9,900 | 1,240 354 354 396 782 102 743
640 | 2,250 124,700 | 5,800 | 1,270 380 346 320 | 1,640 414 743

580 | 1,610 {25,400 | 3,040 | 916 | 362 | 337 | 1,040 {1,870 | 320 1,210

520 [ 1,200 [24/000 | 3,100 | 588 | 362 | 346 | 1,760 | 1,210 5,130
2,480 | 88| 3s0| 328)1,300 178 | 3,
2,180 | 1,380 362 9s8| 743| 1182430
2,100 | 1 ar1| 337| 730 646 345 4,470
2140 {1,120 | 354 | 337 63¢| 610 o443
1,080 [ 1,080 | 306 | 320| 555| 544 3,020 2410
1,760 306 313| 490| 49026201480

1,580 | 730| 782| 250 | 320 533]1,160] 1,150
4600 658 66| 257| 202 452 1,000 1,

7,040 | 658 424| 202| 285 405| "916] 986
5410 | 682| 35a| 264| 471! 362| 84| 98
3,720 | 658 271| o16| 306| 808 1,060
3,200 66| 346) 306| v7s2| o2ul 782]1,150
3,200 5331 337 200! 658| 264 782)1,020
3100 555| 328 337| 610| 28 706/ 1,140
2900 490 | 346 337 | 51| 28] 706| 795
2,190 | 490 | 346| 320 | 500|1,300] 604| 834
1,730 | 481 | 320 28| 490 1,380 | es2| 769
1,500 | 481 292 | 5111, 682 | 743
1270| 462 | 306| 337|1,100| 1,440 756! 756
1,200 396| 346) 782)1,140| '944| 730| 795
1,090 | 354| 388) e58) 's21| 658| 706| 634
1,100 |-..o... 362 490 |....... 43 |....... 743

Nore.—Daily discharge Jan. 1-3 and Mar. 17 to Dec. 31 determined from a fairly well defined rating curve.
Discharge Feb. 10 to Mar. 15 determined from a rating curve based on measurements with ice preseat; dis-
charge Jan. 4 to Feb. 9 estimated by assuming that the conditions of low were changing gradually from
open water to complete ice cover; discharge Mar. 16 estimated; discharge Aug. 12 and 13 interpolated.

Monthly discharge of Genesee River at Rochester, N. Y., for 1912.

{Drainage area 2,360 square miles.]

Maximum. Run-
Per off
Min- Accu- -
Month. Gogo | Dis- imum, | Mean. sqqaé'e dei};th Tacy.
Day. Hour. height. | charge. inches.
Feet. | Secft. | Sec.-ft. | Sec.-ft. | Sec.-ft.

January................... 2319.00p.m..| 293[e2,300( «700| 1,330 | 0.564 0.65 | B.
February.................. 29 | 1145a.m..[] 4.09 |e 3,550 320 958 .406 .44 ] B.
March..................... 20 | 10.45p. m.| 9.26 | 22,300 2730 | 6,790 | 2.88 3.32| B.
Aprile..ooei i, 3|12.45p. m.| 10.10 | 25,500 { 2,000 | 10,000 | 4.24 4.73 | A.
Vs s 1/5.00a. m..| 5.87|11,000] 1,060 | 2,860 | 1.21 1.40 | A.
June...oeeaiiiiiiiiiia. 216.00a.m.. 1.92 | 1,480 320 773 .328 371 Al
July.......... eeeeeeeanaan 16 | 3.15a. m.. 1.53 902 271 395 .167 .19 | B.
August....o. ool 29 11.30p.m..] 150 860 238 341 .144 .17 | B,
September................ 3|11.30p. m.| 2.16| 1,80 257 651 .276 .31 | AL
October................... 21945p.m..[ 2.43| 2,370 232 754 .319 BT 1A
November................. 9830p.m..| 2.88)] 3,260 102 962 . 408 46| A,
December................. 4|10.30a.m.] 3.91| 5,580 610 | 1,610 .682 L79 | AL

Theyear............ Apr,3 | 12.45p. m.| 10.10 | 25,500 02| 2,280 [ .966 | 13.20

e Discharge from ice rating.
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CANASERAGA CREEK NEAR DANSVILLE, N. Y.

Location.—At the highway bridge 1 mile due west from the village of Dansville,
about 2,200 feet below the mouth of Mill Brook (coming in from the right) and
about 22 miles above the mouth of the creek.

Records available.—July 21, 1910, to December 31, 1912. Data published also in
annual reports of State Water Supply Commission, State Conservation Commis-
sion, and State engineer and surveyor, State of New York.

Drainage area.—167 square miles.

Gage.—Staff, bolted to the downstream side of the left-hand abutment; read twice
daily; datum unchanged.

Channel.—Sand and gravel; shifts during high water.

Discharge measurements.—At high stages made from the bridge; at low stages, by
wading below the bridge.

Winter flow.—The relation of gage height to discharge is affected by ice.

Accuracy.—Discharge rating curves somewhat uncertain because of shifting channels,
Estimates as published only fair.

Discharge measurements of Canaseraga Creek near Dansville, N. Y., in 1912.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
Feet. Sec.ft. Feel. Sec.At.
Mar. 12q{ G, H. Canfield.... 2.61 97.3 || July 19| Frank Weber..... 2.13 33.4
17 |.....do.. 4,21 1,500 Sept. 23¢| J. G. Mathers 2.09 29.2
18 |.....d 3.58 984 23 ¢| 2.10 31.0
23 ]..... 2.67 263 Oct. 26¢| 2.37 75.3
24 {..... .- R 2.53 200 26¢| 2.37 73.5
Apr. 4| G.K. Larrison.... 3.05 409 28¢| 2.27 50.9
Apr. 6 |..... do..oiiinann 3.82 1,120

a Made one-fourth mile below station; ice at control.
b Made by wading above bridge.
¢ Made by wading below gage.
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", for 1912,
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Daily gage height, in feet, of Canaseraga Creek near Dansville, N

[Floyd Harter, observer.]
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Daily discharge, in second-feet, of Canaseraga Creek, wear Danville, N. Y., for
1910-1912—Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept. | Oct. | Nov. | Dec.

140 105 30 10 115 77 83 120
208 105 28 10 55 110 77 108
166 75 25 12 53 63 71 115
140 61 20 33 32 7 49 120
130 85 12 28 61 71 63 90
110 81 18 20 61 49 67 100
90 61 20 18 36 355 105 108
98 69 18 22 120 283 69 120
90 49 22 18 77 132 105
69 45 20 10 194 100 140
69 75 22 18 32 120 81 120
61 110 20 10 42 125 108 150
49 130 22 12 53 90 110 550
49 105 20 10 36 73 105 390
45 7% 15 30 32 73 125 261

81 30 18 42 47 42 108 158
61 42 15 33 61 105 315
55 69 12 175 36 57 95 218
33 49 12 190 49 49 158 163
30 30 12 115 57 55 125 172
45 | iuel 10 110 f..ca.nn 93 {.......] 288
480 50 34 84 89 71

89
280 46 71 110 38 190
200 50 50 50 43 46 158

605 84 28 43 31 7 94
50 71 62 89 28 66 132
480 46 46 50 50 56 1156

62 50 43 28 56
250 50 43 143 38 50 94
50 38 102 132 110 71 94
190 43 3 50 143 89
200)] 46 84 62 66 84 71 102
215 50 43 62 43 84 66 143
190 46 34 50 38 66 62 110
56 31 46 62 62 56 1
170 50 36 43 62 62 338
FOU 170....... 31 34 ... 56 |....... 302

Norte.—Daily discharge for 1910 and 1911, apd from Jan. 1 to 3 and Mar. 13 to Apr. 3, 1912, determined
from a poorly defined rating curve; discharge June 18, 1911, interpolated.
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Monihly discharge of Canaseraga Creek near Dansville, N. Y., for 1910-1912.

[Drainage area, 167 square miles.}

Discharge in second-feet.
arge in second-feet. (};'unt'f?n
ep
Month. " | incheson (AcoU-
Maxi Mint - s Per o | drainage racy.
aximum. | Minimum, ean. g]lila;- area).
1910.

July 21-31 38 22 26.6 0.159 0.07] C

August.. 49 20 26.4 .158 .18 C

42 22 26.3 L1567 181 C

55 18 25.7 154 181 C

98 25 43.4 260 21 C
880 81 445 2.66 1.19 | D.
1,520 148 566 3.39 3.91 | D.
1,140 42 230 1.38 1.54 | B.
208 30 78.5 470 .54 | B.
130 30 60.7 363 .40 | B.

July... (] 10 24.5 . 147 A7) C.
August.............. - R, 190 10 42.9 . 257 .30 C.
September. ..__..... ... ...l 120 28 47.0 281 .31 C.
October. ... ... ... ... 355 42 95.0 569 .66 | B.
366 49 118 707 .79 R,
550 88 198 1.19 1.37 | B.
2,820 49 529 3.17 3.66 | D.
1,880 3 475 2.84 3.17 | B.
650 102 267 1.60 1.84 | B.
250 43 93.2 .558 .62 | B.
1,520 31 182. 1.09 1.26 | B.
143 18 40.6 . 297 .34} B.
466 31 84.1 .504 56 | B.
110 24 50.3 301 35| B.
250 43 73.8 442 49 | B.
December. . 338 62 118 707 82| B.

NoTE.—Mean discharge Mar. 1 to 12, 1912, estimated 110 second-feet by means of comparison with adja-
cent stations.

KESHEQUA CREEK AT SONYEA, N. Y.

Location.—On the second highway bridge in the village of Sonyea, 24 miles above
its confluence with Canaseraga Creek and about 4 miles downstream from
Tuscarora.

Records available.—July 22, 1910, to December 31, 1912. Data also in annual
reports of State Water Supply Commission, New York State Conservation Com-
mission, and State engineer and surveyor, State of New York.

Drainage area.—67 square miles.

Gage.—Staff, fastened to a pile on the right bank directly back of and across from the
Craig Colony power house; used for low-water readings. Chain gage installed
October 25, 1910, on upstream side of second bridge; used since that date. Gage
read twice daily. The zeros of these gages'are not set at the same datum.

Channel.—Sand and gravel; shifts at high stages.

Discharge measurements.—At high stages made from either bridge; at low stages,
by wading.

Winter flow.—Relation of gage height to discharge affected by ice.

Accuracy.—Discharge rating curves somewhat uncertain because of shifting channels.
Estimates as published only fair.
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Dischage measurements of Keshequa Creek at Sonyea, N. Y., in 1912.
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Daily discharge, in second-feet, of Keshequa Creek at Sonyea, N. Y., for 1911-12.

Day. Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1911.

51 13 4 3 8 12 14 30
65 14 3 3 5 36 13 32
65 14 4 4 4 14 12 23
51 10 5 10 5 13 12 18
39 9 3 6 6 12 12 14
30 9 4 4 18 12 14 26
39 9 6 6 10 203 32 26
36 9 7 5 355 41 41 36
30 8 5 4 330 32 43 43
26 8 4 4 13 21 36 47
26 8 4 4 28 30 26 47
26 9 4 4 36 32 26 108
20 23 4 3 28 28 458
18 14 2 3 14 23 26 128
18 12 3 4 14 14 26 175
18 9 3 4 8 14 30 128
20 8 20 5 6 12 32 149
18 8 14 4 6 14 192 78
18 6 5 4 7 14 265 47
14 5 4 4 5 it} 41 26
12 6 5 3 5 14 41 26
10 6 6 3 5 18 41 28
13 6 6 2 6 15 41 169
41 6 5 2 5 14 330 51
26 5 4 7 4 14 159 36
21 4 6 8 6 13 41 36
13 3 6 6 7 12 36 113

9 8 6 26 8 12 43 53

7 4 3 18 8 12 68 36

6 4 2 21 14 12 36 36

[ P, 3 8 lemunn-n 170 I 36
95 15 3 3 11 9 10 18
65 14 3 5 23 8 8 21
48 12 3 9 34 6 10 55
38 11 3 6 1w 6 10 43
31 111 5 6 8 5 10 160
34 1 7 5 6 4 10 426
34 10 5| ° 6 5 4] 14 80
27 10 3 5 4 5 40 38
27 7 2 3 3 5 65 25
27 6 16 5 3 5 43 25
20 6 25 3 3 7 31 21
17 8 38 5 3 6 15 16
27 8 12 5 3 8 14 11
29 7 23 5 3 7 14 8
29 6 12 4 9 6 14 8
154 4 8 3 23 5 12 9
178 5 7 3 20 8 11 10
75 6 "5 5 15 8 i 10
43 5 3 5 9 7 1 1
40 6 1 4 5 8 1 16
29 5 3 6 4 23 10 14
40 5 3 8 4 20 10 10
29 5 5 5 4 31 10 8
29 5 3 4 8 43 10 11
18 3 4 4 8 18 11 16
14 7 10 8 7 14 11 20
10 5 6 6 6 1 17 17
u 3 3 6 5 10 17 10
15 3 3 5 6 8 7 16
18 |+ 3 3 4 7 8 18 16
) L3 3 7 O, [ 14

NorE.~Daily discharge for the open-water period in 1911 and 1912, except Apr. 8-30, 1912, determined
from two fairly well defined ratinﬁcurvw, one applicable Jan. 1 to Dec. 31, 1911, and Mar. 30 to Apr. 7, 1912,
and the other Jan. I to Mar. 29 and May 1 to Dec. 31, 1912. Discharge é.&)r. 8-30, 1912, obtained by the indi-
rect method for shifting channels. Discharge Mar. 1-17, 1912, estimated by means of measurements made
during the period and from climatologic records,
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Monthly discharge of Keshequa Creek at Sonyea, N. Y., for 1911-12.

[Drainage area, 67 square 1niles.]

Discharge in second-feet.
e St
epth in
Month. per | incheson %;g“"
i Minimum.| Mean. | square | draiiage ve
Ma.x1‘mum. . . quar area).
156 2.33 2.69 | D.
88.5 1.32 1.47 | B.
25.6 .382 4 | B.
8.6 .128 14| C.
5.2 .078 09| C.
6.2 .092 1 | C.
35.8 .534 60 | B.
4.0 . 358 41| B.
58.6 .875 98 | B.
72.9 109 1.26 { B.
237 3.06 3.53 { D.
29 224 3.34 3.73 | D.
10 40.9 .610 .70 | B,
3 7.1 .106 12| C.
2 7.5 L112 13} C.
3 4.9 073 08| C.
3 8.9 .133 151 C.
4 10. 4 .155 18| C.
65 8 16.5 . 246 27 | C.
Decemper.. 426 8 37.5 . 560 65 | B.

N

CANADICE LAKE OUTLET NEAR HEMLOCK, N. Y.

Location.—In outlet at foot of lake. Canadice Lake is tributary to Genesee River
, through Hemlock Lake outlet and Honeoye Creek.

Records available.—April, 1903, to December 31, 1912. Data also found in annual
reports of the New York State engineer and surveyor and the reports of the city
engineer of Rochester, N. Y.

Drainage area.—12.6 square miles, of which 0.7 square mile is lake surface.

Gage.—Hook, in channel above gate.

Discharge measurements.—Outlet is measured over a standard, thin-edged weir
with a 5-foot crest and two end contractions, so arranged with needle timbers at
the ends that the length may be increased to 14.96 with no end contractions during
high water. The weir crest stands 3 feet above the stream channel and is never
submerged by backwater. Two additional rectangular gates, each 1 foot square,
with three complete contractions and a fourth partial contraction at the bottom,
afford by-passes during high water. The depth of water on the weir is read each
morning to hundredths of a foot by means of the hook gage. Each change of
the gates is also noted. Corrections are made for velocity of approach for the
higher stages. All computations are made by the Francis formula.

Diversions.—No water is diverted from Canadice Lake above the station.

Artificial control.—The outflow of the lake at the dam above the weir is controlled
by the gates. )

Winter flow.—The pool above the weir is free from ice throughout the winter.

Accuracy.—Records are considered excellent.

Cooperation.—The observations and computations are made by engineers of the city
engineer’s office of Rochester, N. Y., under the direction of E. A. Fisher, city
engineer, and John F. Skinner, principal assistant city engineer,
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Monthly discharge of Canadice Lake outlet near Hemlock, N. Y., for 1912.

[Dra.inﬁge area, 12.6 square miles.]

Discharge in sec-
ond-feat. Run-off | Mean ele-

. (depth in | vation of -

Month. inches on |lake above

Per dramage | low water
Mean. square area). mark.,
mile.
Feet.

B3 £ 10 % 9.788 0.777 0.90 1.277
February.. .. 8.443 .670 .72 . 864
March..... .. 16.338 1. 30 1.50 1.599
. o o | PR 48.852 3.88 4.33 2.873
3 U 15. 062 1.19 1.37 2.633
June.. 9.492 753 N 2.017
July.... 7.584 602 .69 1. 468
August. . 5.297 420 .48 .952
Septembe 5.198 413 .46 . 884
October.... .- 5.630 .447 .52 . 741
NOVOMDBET - - - - oo ooomom oot 6. 547 . 520 .58 . 661
DeCOMDOT .« « e e oo ettt eeeaaaat 7.217 .573 .66 1.138
NI o Y 12.115 . 962 13.05 1. 430

NotE.—Leakage through and under weir measured in May, 1912, and found to be 0.6 second-foot. This
amount has been added to the weir records for the whole year.

OWASCO OUTLET NEAR AUBURN, N. Y.

Location.—On the farm of George Ridley, 3} miles below the State dam at the outlet
of Owasco Lake, 2 miles below the center of the city of Auburn.

Records available.—November 17 to December 31, 1912.

Drainage area.—206 square miles.

Gage.—Gurley automatic water stage register installed over a concrete well 3% feet
square and 6 feet deep (inside dimensions) and sheltered by a concrete house
5 by 6 feet (inside dimensions). The gage well is connected with the river by a
4-inch cast-iron pipe.

Channel.—The gage heights registered by this gage are controlled by a low concrete
weir located a short distance below the gage. The crest of this weir is 1 foot
wide and the slopes of both upstream and downstream faces are 0.5 : 1. A small
horizontal apron was built on a level with the bed of the stream, extending down-
stream 2} feet from the toe of the dam. The left-hand end of the dam, for a dis-
tance of 50 feet, has a mean elevation of gage height 1.28 feet; the remaining 50
feet of the crest of the dam is at gage height 2.12 feet.

Discharge measurements.—Made by wading directly opposite the gage at low stages
and from a cable and car at the same section at high stages.

Winter flow.—No data.

Diversions.
for the municipal water supply of the city of Auburn. Itisnot known what pro-
portion of this gets back into the stream above the gaging station.

Accuracy.—Discharge measurements already made have been very consistent and
estimates are excellent.
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Discharge measurements of Owasco Outlet near Auburn, N. Y., in 1912.

69

Gage Dis-
Date. Hydrographer. height. | charge.
Feet, Secft.
8opt. 22 | €. C. COVOTt. e o ettt iae et it cae et iaeeaa e aaaee e eaneea]eaaanaaae 111
Nov, 21a 2.53 319
22¢f 2.53 318
23a 2.73 418
24a 1.88 79.3
24a 2.14 147
28b 1.46 9.7
28¢| 1. 44 8.4
30¢] 2.75 436

a Made by wading at gage.
b Made by wading 60 feet below gage.
¢ Made by wading 200 feet below gage.

NorE.—At the time measurement No. 5 was made the low-water section of the control was just full.

Daily gage height, in feet, of Owasco Outlet near Auburn, N. Y., for 1912.

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dec.
1.88 2.61 2.45 2.41
2.51 . 2.60 2.48 2.40
2.48 2.52 2.45 2.42
2,46 2.27 2.06 2.42
2.48 1.66 2.50 2.39
258 11 160cuaccanaceccfoanunannn 2.07 2.48 2.40
2,64 117, onennnna... 1.59 2.13 2.54 2.38
2.45 1 18 ... ...l 2.37 2.41 1.756 2.39
239 [ 19ccceaniian... 2.28 2.4 2.34 2.33
2,64 | 200.ccinannnnnns 2.36 2.41 2,19 2.36
........ 2.38

Nore.—Mean daily gage height obtained by averaging hourly readings for each 24-hour period.
Daily discharge, in second-feet, of Owasco Outlet near Auburn, N. Y-, for 1912.

Day. Nov. | Dec. Day. Nov. | Dec. Day. Nov. | Dec.
792 || 11 ...l 358 259
308 [ 12, .. ..ol 353 255
203 || 13 .......... 313 264
283 || M. ..o..... 198 264
293 h 6. ..l 37.4 250
43 || 16, e 128 255
3N 7 e 26.5 144 246
278 1| 18l 241 259 250
250 11 19, ... 202 273 223
373 || 200 ceeeanans 237 259 237
246

NOTE.—Déﬂy discharge determined from a well-defined rating curve.
Monthly discharge of Owasco Outlet near Auburn, N. Y., for 1912.
AY
[Drainage area, 206 square miles.] ﬁ
Discharge in second-feet. (g'unt‘ﬁ) ?n
o
Month, incges on |Accu-
Maximum. | Minimum. | Mean scggre drainage |7V
’ ) | “mite, | 8M8)
November 17-30 323 a26.5 217 1.05 .55 A.
December 373 a37.4 256 1.24 1.48 1 A.

o Sunday.
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ONEIDA RIVER AT CAUGHDENOY, N. Y.

Location.—At Caughdenoy, about 6 miles above the old Euclid station at Oak
Orchard State dam, half a mile below the mouth of Caughdenoy Creek (which
enters from the north) and 5 miles below Lake Oneida.

Records available.—August 30, 1902, to December 31, 1909 (at Euclid); January 1,
1910, to December 31, 1912 (at Caughdenoy, which replaces the Euclid station).
Data published also in annual reports of New York State engineer and surveyor.

Drainage area.—1,377 square miles.

Gage.—Staff, about 150 feet upstream from the dam, on the right-hand side of the
stream.

Discharge measurements.—Discharge measured over a masonry dam 415 feet long,
completed at Caughdenoy during the summer of 1909. This dam has a practically
level crest at elevation 369.4 feet, and an ogee cross section with a slope or batter
on the upstream portion of the crest of 1 foot rise in 2 feet horizontal width. The
downstream part of the crest is rounded, with a radius of 3.24 feet. The discharge
over the dam has been computed from formulas derived from United States
Geological Survey experiments ona dam of ogee cross section similar in form, and a
correction has been made for velocity of approach.

Diversions.—During the summer, and also to some extent during the winter, water is
diverted past the left-hand end of the dam through the Caughdenoy lock. An
estimate of the amount of water so diverted has been made and included in the
calculated discharge of the river.

Cooperation.—Records furnished complete for publication by the New York State
engineer and surveyor.

Daily discharge, in second-feet, of Onetda River at Caughdenoy, N. Y., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4,058 | 6,021 | 4,356 | 1,303 | 453 | 570 | 1,703 | 1,703 | 2,655

5,305 | 6,496 | 3,858 | 1,282 | 480 | 659 | 1,945 { 1,945 | 2,737

6,082 { 6,276 | 3,728 | 1,219 570 659 { 2,021 | 1,703 | 2,922

6,408 | 6,082 | 3,858 | 1,219 | 570 | 570 | 2,021 | 1,824 | 3,258

6,408 | 5,696 | 3,703 | 1,282 | 650 | 659 | 1,945 | 1,778 | 3,570

6,496 | 5,322 | 3,728 | 1,240 | 71| 659 | 2,072 | 1,703 | 2,600

6,921 | 5,138 | 3,258 | 1,219 746 650 | 2,072 | 1,621 | 8,570

1,240 | 7, 4,958 | 2,022 | 1,199 | 650 | 746 | 2,021 | 1,703 | 3,570

1,282 | 8,748 | 4,584 | 3,106 | 1,119 | 711 | 832 | 1,945 | 1,824 | 3,258

1,409 | 1,282 | 8 4,222 2710 [ 1,000 | 659 | 832 ] 1,824 | 1,872 | 3,570
1,367 | 1,308 | 8,650 | 4,054 | 2,600 | 815 | 650 | 321,703 | 1,945 | 3,570
1,409 | 1,324 | 8,551 | 4,662 | 2,545 851 570 746 1 1,703 | 2,072 | 2,600
1,409 | 1,367 | 8,453 | 4,356 | 2,400 | 815 | 650 | 832|1,703 | 2,463 | 3,258
1,409 | 1,457 | 7,421 | 4,021 [ 2;600 | sss | 412 | 832 (1,512 | 2,330 | 3,258
1,400 | 1,457 | 6,406 | 3,956 | 2,545 | 1,000 | 412 | 926 1,512 | 2,072 | 2,922
1,409 | 1,485 | 6,408 | 4,054 | 2,436 | 926 | 480 | 1,019 | 1,568 | 2,198 | 2,002
1,219 | 1,512 | 6,496 | 4,188 | 2,330 | 780 | 570 | 1,119 [ 1,621 | 2,330 | 3,258
1,119 | 1,621 | 6,716 | 4,188 | 2,278 | 780 | 650 | 1,119 { 1,566 | 2,330 | 2,922
1,019 | 2,072 | 8,601 | 4,154 [ 2,224 | 641 | 659 | 1,159 | 1,566 | 2,384 | 2,600
1,119 | 2,278 10,308 | 4,356 | 2,122 746 570 | 1,079 | 1,621 | 2,384 | 2,600
1,219 | 2,490 10,068 | 4,584 | 2,072 | 659 | 570 1,079 [ 1,703 [ 2,380 | 2,022
1,219 | 3,106 | 9,584 | 4,023 | 2,021 | 641 | 659 | 1,219 [ 1,621 | 2,330 | 6,716
1,119 | 3,411 | 7,716 | 4,584 | 1,045 | 605 | 570 | 1,282 | 1,512 | 2,384 | 3,258
1,119 | 3,411 | 9,338 | 3,858 | 1,800 | 534 | 570} 1,824 | 1,621 | 2,330 | 3,258
1,199 | 3,506 { 9,141 | 4,356 | 1,676 | 498 | 570 [ 1,703 | 1,824 | 2,330 | 2,922
1,282 [ 3,411 | 0,043 | 4,021} 1,676 | 4s0| 534 | 1,804 1,872 | 2,218 | 2,737
1,282 | 3,258 | 7,337 | 3,801 | 1,676 | 480 | 480 | 1,945 ] 2,021 | 2,198 | 2,737
1,324 | 3,258 1 7,716 | 8,728 | 1,621 480 570 | 1,872 | 2,072 | 2,330 | 2,463
1,324 | 3,633 | 8,360 | 3,891 | 1,621 | 480 | 480 | 1,945 | 2,072 | 2,600 | 2,463
....... 4,021 | 7,085 | 4,054 | 1,530 | 480 | 480 | 1,996 | 2,021 | 2,600 | 2,600
....... 4,154 |.......| 8,858 |....... 480 480 [.......| 1,945 ].......] 2,922
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Monthly discharge of Oneida River at Caughdenoy, N. Y., for 1912.

[Drainage area, 1,377 square miles.]

Discharge in second-feet. Run-off
(depth in
Month. Per es on
Maximum. | Minimum. | Mean. | square d;ari:gge
1mile. .
3,728 1,703 | 2,559 | 1.86 2.14
1,621 1,019 1,343 975 1.05
4 154 1,240 2,145 1.56 1.80
10, 308 4,958 7,712 5.60 6.25
6,921 3728 | 4627 336 3.87
4,356 1,539 2,571 1.87 2.09
1,303 480 843 ‘612 ©708
746 412 575 .418 .482
1,996 570 1,107 .804 .897
2,072 1,512 1,804 1.31 1.51
2,600 1,621 2,130 1.54 1.72
6,716 2,463 3,117 2.26 2.61
10,308 412 2,540 1.85 25.125

~ SALMON RIVER AT STILLWATER BRIDGE, NEAR REDFIELD, N. Y.

Location.—On Stillwater highway bridge, 6} miles by road east of Altmar, one-fourth
mile above the proposed dam of the Ontario Power Co., seven-eighths mile below
Pennock Brook (coming in from the right), and 7 mlles below the mouth of North
Branch (coming in from the right).

Records available.—June 24, 1911, to December 31, 1912.

Drainage area.—191 square miles.

Gage.—Chain, attached to upstream side of bridge; datum unchanged.

Channel.-—Small stone and gravel.

Discharge measurements.—Made from the bridge or by wading.

Winter flow.—Relation of gage height to discharge affected by ice.

Accuracy.—Conditions for making measurements and records are good.

Cooperation.—Gage heights furnished by the Ontario Power Co., Niagara Falls,
N. Y.

Discharge measurements of Salmon River at Stillwater Bridge, near Redfield, N. Y., in 1912.

N &) Dis-

Date. Hydromeher. height. | charge.

Feet. Sec.ft.
Feb. 3.55 325
Mar. 52.81 206
Apr. €9.76 7,040
18 27.89 4,430
Oct. 2.65 312

a Measurements made under complete ice cover. ¢ Staff gage, 4.88.

b Staff gage, 0.83, @ Staff gage, 3.85.
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Daily gage height, in feet, of Salmon River at Stillwater Bridge, near Redfield, N. Y,

Jor 1912.
{A. Hall and Ralph Lindner, observers.]
Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
5.3 5.2 4.4 1.72] L5711 1L68| 4.8 2.76 2.2
5.4 51| 3.8 1.70 | L.55) 1.72| 4.9 2.95 3.6
5.1 50| 4.0 .70 L74| 1.68] 3.8 2.8 7.4
4.8 4.6 3.7 1.70 | 1.82| 1.86| 4.4  2.65 5.9
4.5 43| 3.3 1.95} 1.76 | 1.79| 4.2 2.5 4.7
5.8 4.5| 3.0 1.8 171} 2.35) 3.3 2.5 5.2
7.6 4.71 2.9 1.76 | 1.62| 2.05| 2.95| 3.2 5.7
8.2 4,21 2.65| 1L70| 1.61] 1.98| 2.65] 5.7 4.6
7.0 4.01 2.5 1.69 | 1.597 1.86| 2.5 5.4 3.8
5.9 3.81 2.4 1.64] 1.93| 1.92| 2.7 4.6 3.7
.l b5 3.5{ 2.3 1,62} 2.50} 2.35] 2.8 3.9 3.4
..} 5.0 3.5 2.25| 1.62| 225 2.65| 2.75| 3.5 3.5
. 8 5.1 4.3 2.3 1.62 | 2.10| 2.20| 3.7 3.4 3.6
. 8 6.4 43) 2.25) L77] 2.00] 2.00| 3.3 4.6 3.6
.0 9.0 3.9| 215] 170 L98| 1.98| 2.95| 4.6 3.4
3.8 10.0 3.7 2.2 1.92| 1.8 400 2.65]| 42 3.4
3.9 9.8 50 2.9 1,721 1.74| 2,951 2.5 3.5 3.2
4.3 7.9 55} 2.55] 164} 1.74| 2.50] 2.4 3.3 3.1
4.4 8.1 43| 2.3 167§ 1.80| 2.75| 2.8 3.0 4.0
4.5 6.2 3.9 215 164} 177 245 3.4 3.0 4.8
4.2 5.9 6.1 2.1 1.76] 1L74| 2.40| 3.0 3.1 4.5
4.2 7.0 6.4] 205| 2.35) 1.84| 2.35| 2.7 3.3 4.2
4.0 10.1 53| 1981 1.95| 1.8 2.50{ 3.1 3.3 3.9
3.9 7.0 43] 1.92) 1.8 1.85| 4.70 | 4.2 3.2 3.7
3.7 5.8 4.2) 1.88] 1.68| 1.86] 4.80 5.4 3.2 3.4
3.3 6.2 3.6 1.84| 1.66| 1.88) 420 5.0 3.1 3.7
3.4 7.0 3.2| 1.80| 1.66} 2.25| 3.40| 4.6 3.0 3.4
3.6 6.8 3.0] 1.78] 1.63) 2.05| 2.85) 3.9 2.8 3.0
4.2 5.6 57| 1.78| 160} 1.87| 3.20} 3.4 2.6 3.0
5.0 5.0 6.6 1.75| 1.60| 1.76| 2.80{ 3.0 2.4 3.3
5.0 55 |eee.... 1.57 ] 1.68)....... 2.8 |eeennn- 3.9

Nore.—Relation of gage height to discharge affected by ice Jan. 5 to Apr. 4.
Daily discharge, in second-feet, of Salmon River at Stillwater Bridge, near Redfield,

N. Y, for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
| 1,440 935 99 72 91 11,160 340 200
2eeeenneenannnn 1,360 672 95 68 99 | 1,220 396 598
b 1,290 754 95 103 91 672 353 | 3,780
L S 1,040 634 95 118 126 935 313 | 2,050
eevenceescancan 885 500 144 106 112 840 274 | 1,100
[ T 985 410 122 97 236 500 274 1 1,440
cerercenen cenen 1,100 381 106 81 166 396 469 | 1,870
- 840 313 95 79 151 313 | 1,870 | 1,040
| S 764 274 93 75 126 274 | 1,600 672
10...... PP 672 249 84 140 138 326 | 1,040 634
) 564 224 81 274 236 |- 353 712 532
120 ceieieaes 564 212 81 212 313 340 564 564
............... 885 224 81 177 200 634 532 598
| S 885 212 108 155 155 500 | 1,040 598
) 1 712 188 95 151 151 396 | 1,040 532
634 200 138 118 754 313 840 532
1,290 381 99 103 396 274 564 469
1,690 287 84 103 274 249 500 439
885 224 90 114 340 353 410 754
712 188 84 108 262 532 410 | 1,160
2,250 177 106 103 249 410 439 985
2, 560 166 236 122 236 326 500 840
1,520 151 144 118 274 439 500 712
885 138 114 124 | 1,100 840 469 634
840 130 91 126 | 1,160 | 1,600 469 532
598 122 88 130 840 | 1,290 439 634
469 114 88 212 532 1 1,040 410 532
410 110 82 166 367 381 353 410
1,870 110 77 128 469 249 300 410
{1 2,780 104 77 106 353 410 249 500
;3 PP PR RO O P 1,690 |....... 72 91 j....... 353 f....... 712

Nore.—Daily discharge determined from a well-defined rating curve. Discharge Apr. 1 to 4 determined
from a rating curve based on measurements made with ice present.
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Monthly discharge of Salmon River at Stillwater Bridge, near Redfield, N. ¥., for 1912.

[Drainage area, 191 square miles.]

D in second-feet.
ischarge in Gl (dR“ntﬁ T
in
Month. inches on [A0CU-
L Per drainage |78¢Y-
Maximum. | Minimum. | Mean. sglﬁe area).
250 1.31 1,51 | C.
200 1.05 1.13 | C.
323 1.69 + 195|C.
2,950 15.4 17.18 | A.
1,130 5.92 6.82 | A.
293 1.53 171 | A.
101 .529 .61 | B.
125 . 654 .75 | B.
.. 333 1.74 1.94 | A,
October. . .- 600 578 3.03 3.49 | A.
Novembe . 1,870 589 3.08 3.43 | A.
December. . .- 3,780 200 854 4.47 5.15 | A,
Theyear..........o.oovvmevieaoonn 7,520 68 642 3.36 45.67

NoTE.—Discharge Jan. 5 to Apr. 4 determined by means of a curve applicable to flow under ice cover,
and climatologic records.
Mean discharge Jan. 5-31 estimated 210 second-feet.

SALMON RIVER NEAR PULASKI, N. Y.

Location.—At a highway bridge known locally as Fox’s bridge, about 23 miles above
the village of Pulaski, 2} miles above Trout Brook (coming in from the left), and
6% miles above the mouth of the river.

Records available.—September 5, 1900, to June 30, 1907; August 16, 1908, to Decem-
ber 6, 1908; July 14, 1910, to December 31, 1912. Published in reports of the New
York State engineer and surveyor, State of New York Water Supply Commission,
and Conservation Commission.

Drainage area.—260 square miles! (measured on United States Geological Survey
topographic sheets).

Gage.—A chain gage was installed July 23, 1902, the zero of which is 1.20 feet below
the zero of the original staff gage, which was attached to the upstream end of the
center pier of the bridge and was read from September 5, 1900, to the winter of
1901-2, when it was destroyed by ice; datum of chain gage unchanged since
established.

Channel.—Gravel; fairly permanent.

Discharge measurements.—Made either by wading or from the bridge.

Winter low.—Relation of gage height to discharge affected by ice.

Accuracy.—Open-water curve well developed. Published data considered good.

Discharge measurements of Salmon River near Pulaski, N. Y., in 1912.

Gage Dis-
Date. Hydrographer. ’ height. | charge.
Feet. Sec.ft.
ADL. 13 | C. 8. D8 GOIYOL - oot ettt et ietaaeei e eaeaeiaiaeaaeanaeancaannanaans 4.78 2,050
17 |..... T 7.45 9,430
Oct. 18 | J Q. Mathers. oo oottt et taaa e eaeaeaaa et eanannannans] 3.00 314

* Drainage area revised.
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Daily gage height, in feet, of Salmon River near Pulaski, N. Y., for 1912.

[Seymour J. Fox, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
4.6 4.357 2.60) 2.40| 2.50| 4.5 3.22
4.5 3.9 2.581 2.40| 2.50| 4.45| 3.22
4.5 3.8 | 2.58| 2.60| 2.50| 3.9 3.25
4.3 3.9 2.55} 2.62( 2.60| 4.0 3.15
4.1 3.65( 2.60| 2.55| 2.60| 4.1 3.15
4.15| 3.45| 2.65| 2.50( 3.02| 3.6 3.05
4.25| 3.38} 2.58| 2.48 .00 | 3.35| 3.22
4.05| 3.28] 2.60| 2.42| 2.8 | 3.25| 5.1
3.9 3.18) 2.556| 2.40| 2.65| 3.10| 4.8
3.75| 3.05{ 2.50; 2.48| 2.58| 3.15| 4.4
3.6 3.00{ 2501 3.12| 2.8} 325| 4.0
3.55| 3.02| 2.50 ) 2.90] 3.25} 3.20) 3.75
405 3.05| 2.48) 2.75] 2.951 3.6 3.6
4.05| 3.00] 2.50 | 2.75| 2.80{ 3.55| 4.2
3.8 | 2.90) 2.55| 2.72| 2.80| 38.32| 4.5
3.75| 2.92] 2.681 2.60]| 3.651 3.18 | 4.1
4.5 3.30f 2.62| 2.52| 3.38} 3.05| 3.75
4.8 3.10) 2.52| 2.42| 3.08] 2.95| 3.65
4.2 3.02| 2.50{ 2.50; 3.02| 3.05| 3.40
3.9 2,951 248} 2.52| 3.06| 3.48| 3.45
5.1 2.90| 2,52 2.50| 3.00| 3.30| 3.5
5.7 2.821 290| 2.50) 2.95| 3.15} 3.5
4.6 2.8 275 2.50) 2.92} 3.12| 3.55
4.2 2.75 | 2.60| 2.58) 4.1 3.9 3.5
4,05 2.72| 2.50 | 2.60| 4.3 4.5 3.6
3.8 2.68] 2.50| 2.68) 4.1 4.4 3.5
3.55| 2.65| 250 2.70 | 3.7 4.2 3.5
3.4 2.65| 2.42f 2.70| 3.32| 3.95| 3.40
4.9 2.65{ 2.42{ 2.65| 3.2 3.5 3.28
5.6 2.60] 2.40| 2.60| 3.5 3.38 | 3.35
5.2 foeenenn 2.40} 2.60}....... 3.22 |.......

00000000000 00O IMMIIWIE UMD IR PR RO

BEBYEBE TOCREe VoBg”

NoTE.—Relation of gage height to discharge affected by ice Jan. 7 to Apr. 1.
Daily discharge, in second-fect, of Salmon River near Pulaski, N. Y., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3,000 | 1,800 | 1,500 152 88 118 | 1,680 479
2,750 | 1,680 | 1,020 145 88 118 | 1,620 479
2,240 | 1,680 978 145 152 118 | 1,020 500 | 4,250
1,560 | 1,440 | 1,020 135 160 152 | 1,120 432 1 2,750
1,680 | 1,220 802 152 135 152 | 1,220 432 | 1,680
3,140 | 1,280 642 172 118 352 760 370 | 1,440
6,330 | 1,380 591 145 112 340 570 479 1 2
7,380 | 1,170 | 521 | 152 94| 235 2,570 | 1,440
4,250 | 1,020 452 135 88 172 400 | 2,090
3,140 888 370 118 112 145 432 | 1,560
2,750 760 340 118 413 260 500 | 1,120
2,020 720 352 118 285 500 465
2,160 | 1,170 370 112 213 312 760 760
3,340 | 1,170 340 118 213 235 720 | 1,330
7,750 978 285 135 235 549 | 1,680
9,660 888 296 183 152 452 11,220
8,500 | 1,680 535 160 125 591 370 888
5,370 | 2,090 400 125 94 312 802 605
6,000 | 1,330 352 118 118 352 370 605 | 1,120
3,550 | 1,020 312 112 125 370 642 | 1,330
2,940 | 2,570 285 125 118 340 535 680 | 1,280
4,250 | 3,770 245 285 118 312 432 680 { 1,070
9,270 | 1,800 235 213 118 296 413 720 930
4510 {1,330 | 213| 152| 145[1,220/1,0201 680
2,750 { 1,170 200 118 152 | 1,440 | 1,680 760
2,940 930 183 118 183 | 1,220 ] 1,560 680
3,550 720 172 118 191 845 | 1,330 680
3,550 605 172 94 191 549 | 1,070 605
2,240 | 2,240 172 94 172 465 521
1,800 | 3,550 152 88 152 680 591 570
....... 2,750 |.......| 8| 162 |-......f 479|.......

Nore.—Daily discharge determined from a well-defined rating curve. Discharge Apr. 1 estimated.
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Monthly discharge of Salmon River near Pulaski, N. Y-, for 1912.

[Drainage area, 260 square miles.]

Discharge in second-feet.
g 8CO] ot. (gunﬂ?#
epth in
Month. . Per inehes on .?otm
. . drainage acy.
Maximum. | Minimum.{ Mean. | square area)
mile ‘

340 1.31 1.51 | C.
270 1.04 1.12 | C.
440 1. 69 1.95 | C.
4,150 16.0 17.85 | B.
1,510 5.81 6.70 | B.
450 1.73 1.93 | B.
137 .827 .61 | B.
154 . 592 .68 | B,
444 1.71 1.91 | B.
783 3.01 3.47 | B.
863 3.32 3.70 | B.
.............. 1,050 4. 4.66 | B.

The year.. . 9,660 879 3.38 46.09

Nore.—Discharge Jan. 7 to Apr. 1 estimated from the discharge at Stillwater Bridge. Mean discharge
Jan. 7-31 estimated 300 second-feet.

ORWELL BRONDK NEAR ALTMAR, N. Y.

Location.—At highway bridge 1} miles by road northwest of Altmar and one-eighth
mile above confluence with Salmon River.

Records avaijlable.—June 23, 1911, to December 31, 1912.

Drainage area.—22.1 square miles.

Gage.—Standard chain, attached to downstream side of bridge.

Channel.—Curved above the bridge and current rather swift; bed composed of small
stone and gravel; two channels above bridge, but one at gage.

Discharge measurements.—Made by wading at low stages, from bridge at high
stages.

Winter low.—Relation of gage height to discharge affected by ice.

Accuracy.—The discharge rating curve has been fairly well developed; estimates
good. ’

Cooperation.—Gage heights furnished by the Ontario Power Co., Niagara Falls,
N.Y.

Discharge measurements of Orwell Brook near Altmar, N. Y., in 1912.

Date. Hydrographer. h‘gig A ehl;ge.
Feet. Sec.ft.
Apr. 13 | €. 8, D6 GOLYer ...ttt eae e eee et 3.54 204
. Q0. e oo 3.96 282

Oct. 16 | T, G MALHOIS. oo oom o esoo e s oo 2.13 26.1
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Daily gage height, in feet, of Orwell Brook near Altmar, N. Y., for 1912.
[Mrs. A, G. White, observer.}

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.48| 2.65| 1.9t| 1oo| 98| 3.2 | 295 2.35

242| 25 | 1.90| 190 1.99| 2.68| 2,95 | 3.15

238| 262| 1e0| 212 2o00| 242| 220/ 36

2.34| 2.51| 1.90| 2,02 1.98] 2.60| 2.18| 2.85

2,29 | 2.45| 1.90| 2.00 2.20] 2.42| 2.18| 2.6

2.38| 2.35| 1.89| 198| 198 2.32| 2.18| 2.70

2.40| 220| 1.85| 105 1.96| 2.24| 2.48| 2.70

234 2224| 1's5| 1.05| 1.95| 218| 3.1 | 2.58

234 2.20| 185 | 105| 195 2.12| 2.98 | 2.40

100000000000 232| 216| 1ae| 2.02| 2:02| 2.20| 2.69| 2.45
Meeerernnnnen. 2281 215| Ls5| 2.10] 2.25| 2.20| 2.48| 2.35
2.32| 215| 185 2.02| 2.20| 2.25| 2,40 2.38

5 | 2.14| 1.82] 2:00| 212} 232( 2.40( 30

2.48 | 2.12| 1e1| 210 2004 2.22| 3.15| 2.72

2.38 | 2.00| 185 2.02| 2.16| 2.18| 3.05 | 2.62

2.48| 2.14| 1.88| 2.00| 2.32| 2.14| 2.68| 2.60

2.82| 2.35| 182 1.98| 2.18| 2.12| 2.55 | 2.52

72| 2,18 1.82| 2:00] 220 2.201 2.55| 2.32

2511 2.10| 1.82| 2.08] 222 | 222 2040 51

2.46| 2.10| 1.82| 2,00 | 212| 220 | 2.40| 278

3.45| 2.00] 198| 198 2.08| 215/ 2.38| 2.70

330 2.04| 200| 1.98| 2.05| 2.15| 2.35| 262

2.70 | 2.00| Le2! 108 | 2.30| 215| 2.35| 2.56

2.68 | 2.00| 190 2.00| 2.52| 2.40| 2.38| 255

2.59 | 2.00| 1.84| 2.00| 2.72| 278 | 2.40| 250

2.44| 1.96| 1.86| 200| 245| 2.75| 2.45| 2.45

234 | 1.95| 1'85| 2.15| 232 2.70 | 2.42] 2.38

220| 1.95| 182| 212 222 252 2.34| 2.30

35 | 1.95| 1.85| 2.02| 2.22] 244 | 2.31| 2.48

332 1.92| 1.85| 200 2.0 | 2.32| 235 2,40

LI 30 |t 2.98|...0... 1.86 | 1.98 |..... | 22510000 2

Nore.—Relation of gage height to discharge affected by ice Jan. 13 to some time in March,
Daily discharge, in second-feet, of Orwell Brook near Altmar, N. Y., for 1912,

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
54 72 13 13 16| 149 34 42
49 56 13 13 17 76 34 142
45 68 13 24 17 49 30 215
42 57 13 18 16 66 29 98
37 52 13 17 37 49 29 71
45 42 13 16 16 40 29 78
47 37 11 15 15 33 53 78
42 33 11 15 15 29 | 134 64
42 30 11 15 15 24| 116 47
40 27 11 18 18 30| .77 52
36 26 11 23 34 30 54 42
40 26 11 18 30 34 47 45
56 26 10 17 24 40 47| 119
54 24 13 23 19 32| 142 81
45 22 11 18 27 29 126 68
54 26 12 17 40 26 76 66
94 42 10 16 29 24 61 58
81 29 10 17 30 30 61 40
57 234 10 22 32 32 47 134
52 23 10 18 24 30 47 88
190 22 16 16 22 26 45 78
165 19 17 16 20 26 42 68
78 17 14 16 38 26 42 61
76 17 13 17 58 47 45 61
65 17 11 17 81 88 47 56
51 15 11 17 52 84 52 52
42 15 11 26 40 78 49 45
37 15 10 24 32 58 42 38
198 15 11 18 32 51 39 54
168 14 11 17 17 40 42 47
116 [ooen... 11 16 [....... 84 [....... 72

NoOTE.—Daily discharge determined from a well-defined rating curve.
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Monithly discharge of Orwell Brook near Altmar, N. Y., for 1912.
[Drainage area, 22.1 square miles.]

Discharge i nd-feet.
ge in second-feet. (dR“rfl;ifﬂm .
€
Month. inches on [Ac0U~
Maximum. | Minimum. | M square | drainage |72V
aximum. mum. ean. gn]ae arw)'
520 64 232 10.5 11.71 | B.
198 36 70.9 3.21 3.70 | A.
72 14| . 30.2 1.37 1.53 | B,
17 10 11.8 .539 .62 | B.
26 13 17.8 .813 .94 | B,
81 15 28.8 1.32 1.47 | B.
149 24 45.5 2.06 2.38 | A.
142 29 57.8 2.59 2.89 | A.
215 38 72.9 3.30 3.80 | A.

BLACK RIVER NEAR BOONVILLE, N. Y.

Location.—At highway bridge 2 or 3 miles northeast of Boonville, an equal distance
by river downstream from Hawkinsville, and about 1 mile above the mouth of
Sugar River, a small tributary from the left. ,

Records available.—February 16, 1912, to December 31, 1912, data also published in
first annual report of Conservation Commission, State of New York.

Drainage area.—303 square miles.

Gage.—Standard chain, fastened to the downstream side of the bridge. A staff gage,
reading from 6 to 13 feet, is fastened to the downstream right-hand abutment and
is used for high-water readings.

Channel.—Rough and bowldery; practically permanent.

Discharge measurements.—At high stages from a cable about one-quarter mile
above the gage; at low stages, by wading near the cable section.

Winter low.—Relation of gage height to discharge affected by ice.

Diversions.—A portion of the flow of Black River is diverted past the gaging
station through a feeder which takes water at the State dam at Forestport
and delivers its flow to the summit level of the Black River canal at Boon-
ville. A portion of the flow passes northward, supplying the Black River
canal from Boonville, to the head of slack-water navigation at the foot of Lyon
Falls. The remainder is diverted from the drainage basin and flows into the
Erie Canal at Rome. To determine the amount diverted past the station and out
of the drainage basin measurements are made in the Forestport feeder at a farm
bridge near Speny Hill, 1 mile northeast of Boonville. Measurements of north-
ward flow in the Black River canal are made at a farm bridge half a mile north of
Boonville; measurements of the southward flow at a farm bridge about three-
fourths of a mile southeast from Boonville. The Forestport feeder is open for serv-
ice about May 1 for the purpose of feeding the Erie Canal, which opens about May
15, although the Black River canal does not open until later. When navigation is
closed on the Erie Canal the feeder gates are closed also and the surplus water runs
over the dam into Black River. Some water leaks through the feeder gates and
flows through the feeder into Lansing Xill and Mohawk River. Results of meas-
urements made at this place in the past are published in reports of the State
engineer and surveyor of New York.

Storage.—A reservoir built by the State at Forestport about 8 miles upstream, stores
about 2,000,000,000 cubic feet. About a mile above the station is a site of which
a dam 110 feet high would impound 3,300,000,000 cubic feet of water.

Accuracy.—A well-defined discharge rating curve has been developed. The records .
do not give the total discharge of the drainage area. See *‘ Diversions.”’
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Discharge measuremenis of Black River near Boonville, N. Y., in 1912.

. Gage Dis-
Date. Hydrographer. . height. | charge.
Feet. Secft.
Feb. 3¢ G. H. Canfield 5.66 354
15b| 5.03 255
Apr. 15 ] C. S. DeGolyer. 8.87 3,560
15 |.....do 8. 4,060
221 ... do 8.00 2, 750
May 21 | Frank Weber 7.15 1,970
July 26¢| G.J. Lyon. 3.32 56.1
28¢l...... do 3.27 46. 2
Oct. 27 | J. G. Mathers 5.35 544
e Measurement made under complete ice cover at cable.
% Measurement made at wading section, 200 feet above bridge, under ecomplete ice cover.
¢ Measurements made by wading 100 feet below cable.
Discharge measurements of Forestport feeder near Boonville, N. Y., in 1912.
: G Dis-
Date. Hydrographer. heiggg o | charge.
Feet. SecHt. |
July 26 | G.J. Lyon. 1.31 8215
Oct. 27¢ J. G. Mathe 1.02 . b275

f% I}(iistance from reference point to water surface. Reference point is top of mudsill at left, upstream side
of bridge.

b Amount of water diverted from Black River above the gaging station.

¢ No flow northward in Black River canal at the time this measurement was made.

Discharge measurements of Black River canal (south) at Boonville, N. Y., in 1912.

. G Dis-

Date. Hydrographer. heigﬁga charge.
Feet. Sec.ft.
July 26| G.7J. ]Iﬁyon ........................ et eaeeaeeeaeaaas 0.88 b155
Oct. 27 [ 3. G Mathers. ..ttt aeaaaaan 105 5234

o g Dx;s{;)apge from reference point to water surface. Reference point is top of mudsill at right upstream
o of bridge.
b Amount of water diverted permanently to Erie Canal.
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Daily gage height, in feet, of Black River near Boonville, N. Y., for 1912.

Dec.

Nov.

Oet.

Sept.

July. | Aug.

May. | June.

Apr.

[W. D. Charbonneau, observer.]

Feb. | Mar.

Jan.

Day.

Norte.—Relation of gage height to discharge affected by ice Jan. 8 to Mar. 19.
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Daily discharge, in second-feet, of Black River near Boonville, N.
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Y., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug, | Sept. | Oct. | Nov. { Dec.
795 373 341 | 1,460 | 2,050 | 2,270 74 49 40 238 262 305
630 349 341 | 1,540 | 2,380 | 1,540 63 49 53 558 370 512
580 357 325 {1,740 | 2,380 | 1,060 56 53 100 605 605 | 1.210
535 349 341 11,940 | 2,050 920 70 53 100 630 680 | 1,740
535 325 295 | 1,840 | 1,460 | 1,370 63 59 97| 558 | 655 | 1,210
390 310 288 | 2,050 | 1,060 855 53 49 97 390 580 ( 1,060
410 325 280 | 2,860 990 580 59 47 74 305 605 | 1,140
520 318 295 | 3,750 | 1,060 390 70 49 79 275 1 1,060 | 1,060
430 280 280 | 3,620 | 1,060 | 275 61 49 70 250 | 1,540 | 1,140
570 302 288 | 2,620 920 209 63 56 61 365 | 1,290 920
550 288 280 | 1,940 735 194 53 59 63 275 | 1,210 680
540 280 272 | 1,640 655 188 59 59 63 250 | 1,060 708
530 272 265 } 1,540 655 168 53 59 49 275 580 655
520 | 265 272 | 1,840 | 1,060 180 53 53 47 227 735 630
520 250 325 3,750 | 990 188 53 60 87 250 655 535
160 ceriinnans 420 250 856 | 5,380 855 131 49 70 470 245 305 512
17, i 456 280 ( 1,390 | 6,100 | 1,210 100 53 56 535 232 390 535
. 456 280 ! 1,920 | 5,100 { 1,060 93 53 53 490 188 558 558
N 473 295 | 2,450 | 4,410 990 82 59 59 410 164 735 | 1,060
- N 490 325 | 2,980 | 3,240 990 63 53 51 450 238 680 | 1,140
b1 SN 473 405 | 2,500 | 2,860 | 1,940 53 66 4 410 275 680 | 1,210
22 i 490 473 1 1,740 | 2,980 | 2,620 40 90 44 410 245 680 795
P 456 439 | 1,640 | 5,380 | 2,160 51 94 53 370 236 680 680
b S, 389 439 |1 1,370 | 4,410 | 1,740 63 78 56( 390 275 680 708
f T 349 456 | 1,290 | 5,240 | 1,210 82 63 53 512 410 630 795
325 439 | 1,140 | 2,620 | 1,060 74 53 59 605 580 655 630
325 473 920 | 2,620 | 1,060 100 4 49 535 580 580 535
341 422 990 | 2,980 990 87 44 49 558 490 470 580
341 357 | 1,060 { 2,500 | 1,290 74 53 44 450 410 41 470
389 |....... 1,140 | 1,940 | 2,980 82 44 36 320 305 370 535
373 |....... 1,370 |....... 2,980 |....... 40 4 ... 275 |....... 735

Nore.—Daily discharge Jan. 17 to Mar, 15 determined from a rating curve based on two measurements

made when ice was present. Discharge Jan. 8 to 16, and Mar. 16 to 19, estimated by making a gradual
change between the open water and ice curves. Discharge during open-water period determined from
arating curve fairly well defined below 4,100 second-feet.
Monthly discharge of Black River near Boonville, N. Y., for 1912.
[Drainage area, 303 square miles.]
Discharge in second-feet.
Month. ‘};5;,1'
Maximum. | Minimum. | Mean.
795 325 471 C.
473 250 344 C.
2,980 265 943 | C.
6,100 1,460 | 3,000 A.
2,980 655 | 1,440 A,
2,270 40 385 | A.
94 40 59.3 | A.
70 36 52.0 | A.
605 10 266 A.
630 164 340 A,
1,540 262 680 A.
1,740 305 806 .
6,100 36 730




STREAMS TRIBUTARY TO LAKE ONTARIO. 81

'

BLACK RIVER NEAR FELTS MILLS, N. Y.

Location.—At the dam of the Lefevre Paper Co., formerly owned by the Black River
Traction Co., about 1} miles above the village of Felts Mills. The dam is 9 miles
upstream from Watertown and 7 miles upstream from the old Huntingtonville
gaging station.

Records available.—February, 1897, to December, 1901, at Huntingtonville dam,
August 29, 1902, to December 31, 1912, at Felts Mills. Data also in annual reports
of the State engineer and surveyor, State of New York.

Drainage area.—1,851 square miles.

Gage.—Vertical staff, attached to a crib at the left-hand side of the stream above the
mill; correction is made to gage readings for velocity of approach during the high
water.

Discharge.—Previous to August 16, 1910, records were kept of the flow over a dam
about 100 feet upstream from the paper mill. This dam was of sawed timber
resting on a limestone foundation and its main crest was 380.6 feet long. During
the summer of 1910 a new concrete dam was constructed about 100 feet down-
stream. This dam has a main crest for low and medium stages 300.45 feet long
and 3.75 feet wide. Upstream face vertical; downstream semiogee section.
Main crest of dam about 6 feet high. On the right-hand side is an additional sec-
tion, of greater elevation, 48.2 feet long; on the left-hand side, angling upstream,
is a section 139.7 feet long, making the total length of the dam for high-water dis-
charge approximately 488.4 feet. A wood-pulp mill constructed at the left-hand
end of the dam has been in operation since 1907. The mill contains one 45-inch
and four 72-inch Smith-McCormick turbines. The discharge over the spillways
has been calculated by means of the weir formula, using coefficients derived from
experiments by the United States Geological Survey on a dam of similar cross
section. Record is kept of the hours run and of the gate opening of each wheel as
well as the head under which the turbines operate.

Winter flow.—Affected by ice. No correction attempted.

Artificial control.—Power plants and storage above the station.

Accuracy.—Results believed to be good for a station of this type.

Cooperation.—Records obtained and computations made by engineers of the New
York State engineer’s department, which furnishes the data to the Survey.

1572°—wsp 324—14——6
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Daily discharge, in second-feet, of Black River nmear Felts Mills, N. Y., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. [June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
) 3,054] 1,509| 2,394| 7,148| 10,168| 13,735 1,148  951|a 1,240 1,938 2,355|a1,405
2 3,251 1,760 2,192 8, 1223‘ 9 024013, 201] 1,116 951 1 491 5 467 2,589 2,029
Bt 3,340 1,798/a2 434] 8,1 8 120 10,719 1,320 741 1,435 3,396 @ 2,738 6,706
4..... eaecaaean 3,431 Gl 814| 1,509 8,612 7,490 9,269 467} 788 1,816/ 2,754 3,105/ 6,444
[ 7, 3,348 1,311 1,826/ 7,961¢6,232 7,490 1,341} 1,159 2,001 3,053 2,754/ 6,188

5,606 5,644] 1,116 923| 1,759/a1,941} 2,509 6,315
5 766{ 4,480/¢ 1,006 1,309 1,653 2,002| 2,355 6,188
5 418/ 3,741 1,367| 1,127|¢1,322) 2,075| §,244]a5,226
5 529/¢3,028) 1,116 826{ 1,399 2,015 5,603( 5,088
4,991 2,876( 1,213) 1,161f 1,309 1,705/e4,216 3,778

4,653| 3,107 1,116] <931 1,361 1,705| 4,762 3,384
23,830 2,876 1,116] 1,213| 1,116| 1,816| 3,983 3,197
3,267 2,381 1,116 92| 1,341le2,035| 3,384 2,355
4,385 2,381) as59| 1,358 1,341} 2,431 3,578| 2,280
5,058 2,274) 1,514/ 1,182\al,240| 2,208 3,880lal,848

4,480{21,916| 1,300 1,161] 1,404] 2,137 3,677 2,431
4,053| 1,853 1,116 1)349] 2,355 2"002::2,8442280
6,232 1,799 1,213 859) 2,500 1,938 3,105 2,208
6,365 1,399 1/116] 917 2,137 1.816| 2,800 2,840
6,499 2,355 1,083] 923 1,876le1,848| 2,714] 3,107

8,% 2,469)a1,160]  923| 2,069 2,137| 2,906] 3,197

16,410|a8,779| 1,174 1,224 1,341 2,355 4,748 2,450 2,754
13,482 7,961 1,367| 1,165 1,341 2,753/3,508 2,714| 2,208
011,629 6,499] 1,341 a720f 1,116 2,678 4,339 2,800| 2,137

e Sunday.

Monthly discharge of Black River near Felts Mills, N. Y., for 1912.

{Drainage area, 1,851 square miles.]

Discharge in second-feet. Run-off
(de th in
Month. es on
: . Per square dramage
Maximum. | Minimum. | Mean. He. aren.)
878 2,253 1.22 1.41
1,311 2,170 1.17 1.26
1,387 3,236 1.75 2.02
7,148 1 15,646 8.45 9.43
3,267 7,002 3.83 4.42
931 3,685 1.99 2.22
720 1,141 .616 .710
741 1,077 .582 .671
1,116 | 1,745 .943 1.05
1,705 2,559 1.38 1.59
2,097 3,129 1.69 1.89
1,082 , 263 1.76 2.03
720 3,900 2.11 28,701
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MOOSE RIVER AT MOOSE RIVER, N. Y

Location.—In the village of Moose River, about 3 miles downstream from McKeever
station on the Adirondack division of the New York Central & Hudson River Rail-
road, 5 miles below the mouth of South Branch of Moose River (coming in from the
left), and nearly 20 miles above the junction of Black and Moose rivers at Lyons
Falls.

Records available.—June 5, 1900, to December 31, 1912, Data also in annual
reports of the New York State engineer and surveyor and State Water Supply
Commission of New York.

Drainage area.—370 square miles (revised; measured on United States Geolog-
ical Survey topographic sheets).

Gage.—Staff, in two sections, fastened to the left bank a short distance above cable;
read twice daily. The elevation of the gage zero was changed February 28, 1903,
from 15.36 to 15.53.

Channel.—Composed of cobble and bowlders; fairly permanent; current smooth;
depth comparatively uniform. Just above the station is a small island on which
ice and log jams occasionally form. ' Velocity from dam at McKeever to the station
relatively slow; below the station velocity very high.

Discharge measurements.—Made from a cable (erected July, 1903), which has a
clear span of 269 feet.

Artificial control.—A timber dam at McKeever is used for power and for the regula-
tion of flow for log driving. During portions of the year, therefore, two gage read-
ings a day may not give a representative mean.

Winter flow.—The stream freezes over in winter and is covered with alternate layers
of ice and snow which render the determination of discharge difficult.

Accuracy.—Discharge rating curve for open channel fairly accurate. Published
data for periods of open water considered good.

Discharge measurements of Moose River at Moose River, N. Y., in 1912.

Date. Hydrographer. h(e}iz%et. ch]gi'sg-e. :

Feb. 160
Apr. 20b
Oct. 25

o Measurement made under complete ice cover.
b Results doubtful, owing to logs interfering with work. Probably backwater effect.
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Daily gage height, in feet, of Moose River at Moose River, N. Y., for 1912.

[ Chris Hannan, observer.]

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov. { Dec.
4.6 | 4.4 0.6 0.8 0.251 1.6 3.0 1.8

4.3 3.8 .9 .7 651 1.8 3.6 2.8

4.6 3.3 .6 .9 1.15| L9 3.4 4.1

4.4 3.0 .0 .9 1.1 2.0 3.2 4.0

4.2 2.6 .5 .8 .9 | L6 2.8 3.4

4.0] 2.3 .55 .9 .9 1.6 2.5 2.8

3.81 2.4 .65 .8 1.05] 1.45 3.5 2.4

3.8 2.2 .75 .8 1.0 1.4 4.9 2.0

3.6 2.0 .8 .7 1.1 1.3 4.7 .7

3.2 2.0 .7 7 1.0 1.4 4.1 1.6

3.0f L9 .7 .8 .9 1.5 3.1 1.6

3.01 L7 .6 .8 .8 | 16 2.8 1.8

. 6 291 L5 .5 .8 .0 1.8 2.4 1.9
.0 3.0 L2 .0 75 .6 2.0 2.2 2.0
6 2.9 .8 .5 .9 951 2.0 2.8 2.2
7.8 2.9 .00 .65 .8 1.4 2.0 2.8 2.4
8.5 3.5 1.05 7 .7 1.8 1.9 2.4 2.4
7.5 3.8 L1 .8 .9 1.6 1.8 2.0 2.2
6.7 3.81 1.35 .8 .8 1.6 1.8 2.0 19
5.6 411 13 .8 .66 1.45] L9 2.0 1.8
5.4 4,61 1.25 .75 .5 1.35| 1.8 2.0 1.8
5.7 5.0 .95 .95 .0 1.451 2.0 2.0 2.2
9.0 4.8} 1.05 .9 .6 1.8 2.0 2.0 2.4
6.4 4.4 1.0 .9 651 2.0 2.8 2.0 2.2
5.4 3.9 .95 950 .8 2.0 3.8 2.0 2.4
5.2 3.6 951 1.0 1.35 | 2.0 3.9 19 2.4
5.4 3.7 .85 .9 1.1 2.2 3.6 2.0 2.2
5.8 4.0 .8 .251 1.0 2.2 3.4 1.8 2.0
5.6 4.4 .7 .6 1.0 1.9 3.1 1.8 2.2
4.7 5.7 .00 .8 1.1 1.6 3.0 1.9 2.4
....... 5.0 .-a.c.n .8 Bl 2.8 ceeee| 2.4

Norte.—Relation of gage height to discharge affected by ice Jan. 9 to Apr. 12.
Daily discharge, in second-feet, of Moose River at Moose River, N. Y., for 1912.

Day. Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

195 240 128 465 | 1,150 535
265 215 205 535 | 1,590 | 1,020
195 265 330 570 1 1,430 | 2,030

920 265 315 610 11,290 | 1,940
175 240 278 465 11,020 | 1,430

185 | 265| 205( 465] 855 1,02
205| 240 302| 420|1,510] 800
228 | 240| 200| 405|2,810| 610
240 215 315| 375)2,600] 500
215 215 200| 4052030 465

215 240 265 435 | 1,220 465
195 240 252 466 | 1,020 535
175 240 90 535 800 570

920 228 195 610 700 610
175 265 278 610 | 1,020 700

205| 240| 405| 610]1,020] 800
2151 215| 535| 57| 's00| 800
210| 265| 465( 535| 60| 700
240 240| 65| 535 60| 570
240 205] 42| 57| 60| 53

228 175 390 535 610 535
278 90 420 610 610 700
265 195 535 610 610 800
265 205 610 | 1,020 610 700
278 240 610 | 1,760 610 800

290 390 610 | 1,850 570 800
265 315 700 | 1,590 610 700
128 290 700 | 1,430 535 610
195 290 570 ( 1,220 535 700
240 315 465 | 1,150 570 800
240 228 |....... 1,020 )....... 800

Nore.—Daily discharge Jan. 1-8 and Apr. 13 to Dec. 31 determined from a well-defined rating curve.
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Monthly discharge of Moose River at Moose River, N. Y., for 1912.
|

[Drainage area, 370 square miles.]

ischarge in foot.
Discharg secopd oot (lémﬁf &
: epth in .
Month. Per inches on ‘}aocu
Maximum. | Minimum. | Mesn. | square | drainage ~
b ’ "1 “mile. area).
R0 THE:D o U 1,150 130 482 1.30 1.50 | D.
Februar: .. 440 115 268 724 .78 | D.
6840 535 1.45 1.67 | D.
7,660 680 2,700 7.30 8.14) C.
3,700 1,080| T940| 5.2 6.04| B.
2, 20 570 1.54 1.72| B.
90 215 581 671 B.
390 90 242 654 75| B.
700 90 390 1.05 1.17 | B.
1,850 375 741 2.00 2.31 | B.
2,810 535 1,020 2.76 3.08 | B.
2,030 465 793 2.14 2.47 | B.
7,660 90 824 | 2.23 30,30

NoTE.—Discharge Jan. 8 to Apr. 12 estimated by means of an ice rating curve, observer’s notes, and
climatologicrecords.

MIDDLE BRANCH OF MOOSE RIVER AT OLD FORGE, N. Y.

Location.—About 300 feet below the highway bridge in Old Forge and about 400 feet
below the dam.

Records available.—November 9, 1911, to December 31, 1912; published also in
annual report of New York State Conservation Commission.

Drainage area.—b51.5 square miles,

Gage.—Vertical staff, graded to feet and tenths, reading from 1 foot to 7 feet, spiked
to birch tree on left bank of stream 300 feet below highway bridge.

Channel.—Fairly straight from dam to a point about 200 feet below the gage, where
the river turns abruptly to the rightand flows over a rock reef, which is the control
point for the gage. Channel fairly uniform from dam to point of control. Right
bank high and wooded; left bank from the highway bridge to within about 50 feet
of the gage, defined by a stone wall about 3 feet above ordinary low water.

Discharge measurements.—Made from the highway bridge at high stages and by
wading opposite the fish hatchery at medium and low stages.

Winter flow.—The river is kept open throughout the year by the State fish hatchery
just above the station.

Accuracy.—Rating curve fairly well developed. Estimates good.

Discharge measurements of Middle Branch of Moose River at Old Forge, N. Y., in 1912.

Date. Hydrographer. hgig . cl'ﬁi’sg-e.

Feet. Sec.-ft.
1L

Jan, 26 [ G. H. Canfiold......coimotioniieiien e catieiaaieeeieesaeanneaenan 20 174
ADT. 198] C. 8. De GOlyOr - . i et e et e c e e —a—————— 3.61 142
19af..... L Y 3.96 342

a Backwater at gage from North Branch of Moose River.



Dec.

Nov.

Oct.

Sept.

Aug.

July.

June.
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Daily gage height, in feet, of Middle Branch of Moose River at Old Forge, N. Y., for 1912.

[Vernon 8. Ervin, observer.)

May.

Apr.

Mar.

Feb.

Jan.

Day.

NoTE.—No backwater from ice during 1912. High water in the North Branch caused backwater at the

gage Apr. 17 to 19.

~ .
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Daily discharge, in'second-feet, of Mv’dd}e Branch of Moose River at Old Forge, N. Y.,
or 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. Sept. | Oct. | Nov, | Dec.

204 17 130 10 328 368 28 98 98 152 143
204 72 130 10 251 204 56
204 177 130 10 195 186 56
204 177 130 10 84 84 56

195 177 127 10 66 61 56

195 72 127 10 127 61 56
195 17 127 10 195 61 56

-
TRPEE PREPP | R
2
2
g
S

NoTte.—Daily discharge determined from a rating curve fairly well defined below 250 second-feet, Dis-
c?arge Apr. 17 to 19 estimated from two discharge measurements and flow over dam because of backwater
at gage.

2
Monthly discharge of Middle Branch of Moose River at Old Forge, N. Y., for 1912.

[Drainage area, 51.5 square miles.]

Discharge in second-feet. (:gu ‘E“?
epth in
Month. incﬁes on |Accu-
Moaxim Ming M Per o | drainage racy.
um. imum. ean. s&t{ﬁ; area).
JanuAry. ..o 204 10 95.1 1.8 2.13 | A.
February .. . 220 17 118 2.29 2.47 | A,
March.... 220 10 88.6 1.72 1.98 | A.
April 626 10 231 4.49 5.01 | B.
Y. 430 131 . 210 4.08 4.70 | B.
June. 368 13 2 1.17 1.30 | B.
July.... 84 28 63.7 1.24 1.43 | A,
August. .. 98 10 66.4 1.29 1.49 | A,
September. 98 98 98.0 1.90 2,121 A,
October.. .. 152 98 111 2.15 2.49 | A,
November. 152 143 149 2.90 3.24 | A,
December. . c.ooo it 143 143 143 2.78 3.20 | A
Theyear. .. .....ooc.ooeiiveean. 626 10 119 2.31 31.56
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.
OSWEGATCHIE RIVER NEAR OGDENSBURG, N. Y.

Location.—At the steel highway bridge known locally as Eel Weir bridge, about
1 mile below the mouth of the outlet of Black Lake and 5% miles above the city
of Ogdensburg and the mouth of the river.

Records available.—April 22, 1903, to December 31, 1912, "Data published also
in annual reports of the State Water Supply Commission, State Conservation Com-
mission, and State engineer and surveyor, State of New York.

Drainage area.—1,580 square miles.

Gage.—Chain, fastened to the upstream side of the bridge; read once daily; datum
unchanged. , :
Channel.—Rocky and partly artificial, the rock having been removed underneath

the bridge by blasting to increase the bridge opening.

Discharge measurements.—Usually made from the bridge. None made during
1912,

Artificial control.—Two dams in the vicinity of the gage: One at Heuvelton, about 5
miles above; one at Rensselaer Falls, 10 miles above.

Winter flow.—Not affected by ice, as the current at the station is swift.

Accuracy.—Rating curve fairly well developed; open-water curve used throughout
the year.

Daily gage height, in feet, of Oswegatchie River near Ogdensburg, N. Y., for 1912.
[Joseph H. La Rue, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
6.4 49| 49| 72| 65 | 81 ) 50 | 46 | 48 | 54 6.0| 6.1
6.2 48] 491 75| 6.4 | 8¢} 50| 46 | 48] 55 59 6.1
6.0 48] 49| 76| 63 | 87 ] 50 | 46 | 48| 5.4 581 6.2
59| 48| 48] 77| 62| 86§ 50| 46 | 49 | 54 581 7.2
5.8 48| 48| 78| 6.0 | 84} 49 | 46 | 49 | 5.4 58| 7.6
87| 48| 48| 82| 58| 84 | 48 ]| 46 ] 49 | 545 57| 7.9
5.7 4.8 4.8 8.7 5.8 8.0 4.8 4.6 4.9 5.4 5.7 7.7
56 48| 48] 9.6| 5.8 | 7.6 | 48 | 46 | 50 | 53 5.9 7.6
5.6 481 48| 98| 57| 7.2 | 48 | 47 | 50 | 53 6.2| 7.6
55| 48| 47| 9.9] 565| 7.0 ] 47 | 47 | 50 | 53 6.6] 7.6
55| 48] 47| 98] 56 | 6.8 ] 47 | 47| 50 | 53 6.8| 7.4
55| 48| 47] 96| 54 | 6.7} 47| 47| 50| 52 691 7.1
5.4 47| 497 92| 551 66 ] 4.6 | 47 | 50 | 5.2 6.9 7.0
53| 47| 47| 90| 555{ 6.2 | 46 | 465| 5.0 | 52 7.1 6.9
53| 47| 47| 88| 5.4 | 61| 46 | 46 | 49 | 52 72| 6.8
52| 47| 48| 84153 1 60| 45| 46 | 49| 52 721 6.7
51| 47| 48| 82| 53 | 60 | 45| 46 | 49 | 52 73| 6.6
50 47| 49| 82| 555 59 ] 45 | 46 | 49 | 52 73| 6.5
50| 47] 49| 82) 57| 58} 46 | 4.6 | 49 | 5.2 7.2] 6.5
50| 47| 52| 81)] 5.95] 5.656| 45 | 46 | 49 | 52 711 6.5
50| 47| 59| 80| 6.4 | 5.5 | 4.6 | 4.6 | 505]| 5.2 6.8] 6.5
4.9 4.7 6.4 8.0] 6.4 5.5 4.5 4.6 5.2 5.2 6.7 6.6
49| 47| 63| 78| 6.8 { 5.4 | 45| 46 | 53 | 5.2 6.6] 6.4
49) 48] 63} 76| 69 | 53 | 45| 46 | 53 | 52 6.6 6.3
49] 48| 62| 76| 7.0 ] 52 | 45 | 46 | 5.4 | 53 6.6 6.2
49| 49| 62| 75| 7.2 | 52 | 45 | 46 | 5.4 | 5.5 | 6.4 6.2
49| 49| 62| 74| 71 | 51 | 455| 46 | 54 | 58 6.4) 6.2
4.9 4.9 6.2 72| 7.0 5.05| 4.6 4.6 5.45| 5.85 6.2 6.1
49 49| 62{ 70| 70 | 50 | 46 | 46 | 54 | 59| 62| 6.1
4.9]....... 6.4 6.71 7.0 5.0 4.6 4.65| 5.4 6.2 6.1 6.1
4.91....... 6.71....... 7.6 {....... 4.6 4.7 |....... 6.0 |....... 6.2

Note.—Relation ot gage height to discharge at this station not materially affected by ice.
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Daily discharge, in second-feet, of Qswegatchie River near Ogdensburg, N. Y., for 1912.

Day. Jan. | Feb. | Mar, | Apr. | May. | June, | July. | Aug. { Sept. { Oct. | Nov. | Dec.
4,890 | 9,660 | 1,200 580 870 11,970 | 3, 3,730
4,600 110,600 § 1,200 580 870 | 2,180 | 3,160 | 3,730
4,310 {11,500 § 1,200 580 950 1 1,970 | 2,890 { 4,020
4,020 |11,200 | 1,200 | 580 | 1,030 | 1,970 | 2,890 | 6,960
3,440 10,600 | 1,030 | 580 | 1,030 [ 1,970 | 2,890 | 8,150
3,020 |10, 600 870 580 | 1,030 | 2,080 { 2,640 | 9,050
2,890 | 9,350 870 580 | 1,030 | 1,970 | 2,640 | 8,450
2,800 (8,150 | 870 | 580 1,200 1,770 | 3,160 | 8,150
2,760 1 6,90 | 870 720 1,200 1,770 | 4,020 | 8,150
2,520 | 6,360 | 720 | 720 1,200 | 1,770 | 5,180 | 8,150
2,400 | 5,780 | 720| 7201 1,200 1,770 | 5,780 | 7,550
1,970 | 5,480 | 720| 720 1,200 1,570 | 6,070 | 6,660
2,180 | 5,180 580 | 720 1,200 | 1,570 | 6,070 | 6,360
2,290 [ 4,020 | 580 | 650 | 1,200 | 1,570 | 6,660 | 6,070
1,970 | 3,730 | 580 | 580 | 1,080 | 1,570 | 6,960 | 5,780
. 1,570 720 870 10,600 | 1,770 | 3,440 450 580 11,030 | 1,570 | 6,960 | 5,480
F OO, 1,380 ] 720 870 9,960 | 1,770 | 3,440 | 450 [ 580 | 1,080 | 1,570 | 7,250 | 5,180
B 1,200 720 {1,030 {9,960 § 2,290 | 3,160 450 580 11,030 | 1,570 { 7,250 | 4,890
IL: 1,200 720 | 1,030 { 9,960 § 2,760 { 3,020 580 580 | 1,030 | 1,570 | 6,960 | 4,890
20 1,200 | 720 | 1,570 | 9,660 | 3,300 | 2,520 | 450 | 580 | 1,030 [ 1,570 | 6,660 | 4,890
D) S 1,200 720 [3,160 | 9,350 | 4,600 | 2,180 | 580 | 580 | 1,290 | 1,570 | 5,780 | 4,890
22 eee-] 1,030 720 | 4,600 | 9,350 | 4,600 | 2,180 450 580 | 1,570 | 1,570 ] 5, 5,180
b2 1,030 720 | 4,310 | 8,750 | 5,780 | 1,970 450 580 | 1,770 { 1,570 | 5,180 | 4,600
24, .l 1,030 870 | 4,310 | 8,150 | 6,070 | 1,770 450 580 | 1,770 1 1,570 } 5,180 | 4,310
2B s 1,030 [ 870 | 4,020 | 8,150 | 6,360 | 1,570 | 450 | 580 | 1,970 | 1,770 | 5,180 | 4,020
P T 1,030 | 1,030 | 4,020 | 7,850 | 6,960 | 1,570 | 450 | 580 | 1,970 | 2,180 | 4,600 | 4,020
27 e eeaaanan 1,080 | 1,080 | 4,020 | 7,550 | 6,660 1,380 | 515| 580 | 1,870 | 2,800 | 4,600 | 4,020
2 1,030 | 1,030 | 4,020 | 6,960 | 6,360 | 1,290 580 580 | 2,080 | 3,020 | 4,020 | 3,730
29 ...l 1,030 { 1,030 | 4,020 | 6,360 | 6,360 | 1,200 [ 580 | 580 | 1,970 { 3,300 | 4,020 | 3,730
30, ... 1,030 )....... . 1 6,360 | 1,200 1 580 | 650 | 1,970 | 4,020 | 3,730 | 3,730
2 S 1,080 §....... 5,480 |....... ,150 |....... 580 720 |....... 3,440 |._..... 4,020
NoTe.—Daily discharge determined from g fairly well-defined rating curve.
Monthly discharge of Oswegatchie River near Ogdensburg, N. Y., for 1912.
[Drainage area, 1,580 square miles.]
Discharge in second-feet. (}}“’ltif g]
ep -
Month. inches on |AcCU
N Maxt Mini M Per drainage |2cY-
aximum, mnimum. ean. s]gnl%laer’e ar ea) s
January... ...l 4, 600 1,030 1,880 1.19 1.37 ] B.
February. ... ...ooooiiiiiiiiiiiii 1,030 720 841 .532 57y C.
.................................. 5,480 720 2,080 1.32 1.52 ] B.
April ... 15,200 5,480 | 10,000 6.33 7.06 | A.
Y - e e et 8,150 1,770 4,070 2.58 2.97 | A.
June. ...l 11, 500 1,200 5040 3.19 3.56 | A.
JUIY e e e 1,200 450 686 .434 .50 | C.
August.. ..., 720 580 612 .387 .45 1 C.
September...... ... ...l 2,080 870 1,320 .835 937 C
October. ...l 4,020 1,570 2,010 1.27 1.46 | B.
November........cvieenieiiinianaaa.. 7,250 2,640 4,910 3.11 3.47 | AL
Decombor. .. ... oo, 9,050 3,730 5,570 3.53 4.07 | A.
The JOar... ..o ieeeannens 15,200 450 3,240 2.05 27.93
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EAST BRANCH OF OSWEGATACHIE RIVER-AT NEWTON FALLS,N.Y.

Location.—Six hundred feet below the lower dam of the Newton Falls Paper Co., in
the village of Newton Falls; 4 miles above the mouth of Little River (coming in
from the left) and 10 miles below the outlet of Cranberry Lake.

Records available.—October 6 to December 31, 1912,

Drainage area.—166 square miles, of which 12.8 square miles is water surface in
Cranberry Lake.

Gage.—A staff set vertically in a concrete pier; read twice daily.

Channel.—One channel at all stages; bed consists of small bowlders and gravel,
covered with waste from the pulp mill above.

Discharge measurements.—At low stages made by wading 100 yards above the
gage; at high stages, from a cable and car 30 feet above the gage.

Winter flow.—No information; effect of ice is probably diminished by the operation
of the paper mill,

Artificial control.—The dams of the paper mill cause some daily fluctuation—prob-
ably not enough to affect the accuracy of the records. Seasonal flow is largely
controlled by a dam at Cranberry Lake and the range of gage heights will probably
not be more than 5 feet.

Accuracy.—A well-defined discharge curve has been developed for ordinary stages.
No high-water measurements have yet been made. Estimates good.

Cooperation.—Gage heights furnished by the Newton Falls Paper Co.

Discharge measurements of Hast Branch of Oswegaichie River at Newton Falls, N. Y.,

in 1912
Date. Hydrographer. hgig % | change.
Feet. Sec.ft.
Oct. 6a| C. S De [60) 3L S, 0.30 41,4
L I PO T« PPN 1.95 276
Dec. 16 ank AL S PN 2.95 558
16 | R. 8. Barmes. .o ot aiaea e iaeaa—aaaaas 2.57 454

a Made by wading 400 feet above gage.

Daily gage height, in feet, of East Brmw}L of Oswegaitchie River at Newton Falls, N. Y.,
or 1912.

[Chas. H. Corp, observer.]

Day. Oct. | Nov. | Dec. Day. Oct. | Nov.| Dee. Day. Oct. | Nov.| Dec
1.8 0.58 2.0 |2.6 2.6 2.1 2.4
2.1 | 2.25 1.8 12451 2.6 23 | L7

.| .60 2.8 .| 40125 2.6 2.4 2.7
2.35| 2.8 2.2512.6 2.5 521 2.4
2.2 | 2.6 2.1 {25 L5 2.4 | 2.4
2.0 | 2.8 JLe j23] 2.7 2.4 | 2.4
2.0 | 2.6 JL7 L6 | 2.4 2.15| 2.3
L9 2.0 .} 1.65 | 2.6 2.4 2.1 2.25
2.1 | 2.6 1.65|2.4 | 2.6 2.1 | 14
2.35| 2.6 S212.2 | 2.5 2.1 “;Z

Nore.—Mean daily gage height obtained by w dghtmg individual observations according to the number
ol( hours tfe(;r which each one applies, as determined from observer’s notes concerning operation of mill and
sluce ga
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Daily discharge, in second-feet, of Fast Branch of Oswegaichie River at Newton Falls,

N. Y., for 1912.

Day. | Oct. |Nov.| Deec. Day. Oct. | Nov. | Dee. Day. Oct. | Nov. | Dec.
314 | 394

366 | 222

304 | 482

50 | 394

304 304

394| 304

327 366

314| 358

314| 165

314 | 482

...... 394

Norte.—Daily discharge determined from a well-defined rating curve.
Monthly discharge of East Branch of Oswegaichie River at Newton Falls, N. Y., for 1912.

[Drainage area, 166 square miles.]

Discharge in second-feet. (dRunti:’ fr
epth in
Month. Per | Incheson éggy‘l'
- rainage .
Maximum. | Minimum.| Mean. s?ml;.laér'e area).
October 8-31. . ...... ... ceeeeeoeo . 366 42 245 1.48 143 | A
November 452 59 333 2.01 2.4 | A
December. .. ..o, 512 63 393 2.37 2.37 | A

RAQUETTE RIVER AT RAQUETTE FALLS, NEAR COREYS, N. Y.

Location.—Six miles above Axton, which is 24 miles south of Coreys, 5 miles below
the outlet of Long Lake and 2 miles below the mouth of Moose Creek. -

Records available.—August 27, 1908, to November 10, 1912. Published also in
annual reports of New York State Water-Supply Commission and New York State
engineer and surveyor.

Drainage area.—418 square miles,

Gage.—A staff fastened to the right bank in a comparatively smooth section between
two small falls; read once during the open-water period and weekly during the ice
period; datum unchanged since station was established.

Channel.—Rough, composed of large bowlders; permanent; one channel at all stages.

Discharge measurements.—Made from a car and cable about 10- feet above the
gage.

Winter flow.—Relation of gage height to discharge somewhat affected by ice.

Accuracy.—Open-water discharge curve well defined: log jams liable to occur.
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!
Discharge measurements of Raquette River at Raquetie Falls, near Coreys, N. Y., in 1912.

Dis-
Date. Hydrographer. height. | charge.
Feet. Sec.ft.
Feb. 19¢) Frank Weber......... ettt aeteeeareaeamererneararearaaranaan 2.04 251
d 5.25 2,560
5.75 3,400
6.55 4,260
4.87 1,850
4.68 1,680
1.42 124
1.42 130
1. 41 125
2.11 280
2.11 286
a Measurements made under complete ice cover,
b Log jam below gage.
¢ Wading 2 miles below gage.
Daily gage height, in feet, of Raquette River at Raquette Falls, near Coreys, N. Y.,
: Jfor 1912. :
[C. A. De Lancett, observer.]
Day. Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
2.4 5.7 5.1 1.8 1.4 1.6 2.7 3.4
2.5 5.6 5.1 1.8 1.38 2.0 2.8 3.4
2.5 5.4 4.9 1.7 1.5 2.1 2.75 3.4
2.7 5.2 4.7 1.7 1.7 2.3 2.7 3.4
2.8 5.0 4.6 1.8 1.7 2.2 2.65 3.5
3.0 4.9 4.5 1.9 1.6 2.5 2.6 3.5
3.5 4.9 4.4 1.8 1.6 2.5 2.6 3.5
3.9 4.9 4.2 1.7 1.55 2.35 2.55 4.1
4.4 4.9 4.1 1.6 1.6 2.2 2.5 4.0
4.6 4.9 4.0 1.5 1.6 2.1 2.4 3.9
4.6 5.0 3.9 1.6 1.6 2.1 2.4 loaiooais
4.5 5.0 3.8 1.5 2.1 2.0 2.45 . ooa.t
4.5 5.1 3.7 1.40 2.0 2.0 2.45 ...,
4.5 4.9 3.6 1.6 1.9 1.9 2.4 leevaen.s
4.6 4.8 3.5 1.5 1.8 1.9 2.4 loeeeo...
5.1 4.6 3.4 1.7 1.7 2.5 2.4 |eeiaenn.
5.8 4.6 3.3 1.55 1.6 2.4 2.45........
6.0 4.7 3.1 1.42 1.6 2.4 25 Jeevean..
6.3 4.7 3.0 1. 42 1.6 2.4 2.9 leeeenuns
6.3 4.7 2.9 1.38 1.55 2.4 2.8 j...... ..
6.2 5.2 2.8 . 138 L5 2.45 2.8 tiveeon.n
6.1 5.7 2.7 2.0 1.5 2.5 2.85|....... .
6.3 5.7 2.6 1.85 1.5 2.55 29 loooooi..
6.7 5.6 2.5 1.7 1.6 2.6 2.9 {iieennn
6.7 5.6 2.4 1.6 1.7 2.6 3.2 jierenn.s
b, N IR RN RN 6.5 5.3 2.3 1.55 1.8 2.6 3.2 fieeaiaen
6.5 5.3 2.2 1.5 2.15 2.6 3.3 fieicnaen
6.0 5.1 2.1 1. 42 2.1 2.65 3.3 [eeveenen
6.0 4.9 2.0 1.50 2.0 2.6 3.3 feeveenen
5.8 5.2 1.9 1.45 1.9 2.6 3.35 [ceeennun
3l..... PR R O AU 25 B P, 1.4 1.7 |[..... ...l 3.35{.....

NotE.—Relation of gage height to discharge affected by ice Jan. 7 to Mar. 18, but as the velocity at this
station is relatively high the effect of ice is not great.

May 25.

log jam caused backwater at the gage

ay 6 to
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Daily discharge, in second-feet, of Raque}te
or
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River at Raquette Falls, near Coreys, N. Y.,

1912.

Day. Jan. | Feb, | Mar. | Apr, | May, | June. | July. | Aug. | Sept. | Oct. | Nov.
1.c.guevn-- 1, 200 530 295 372 | 3,240 | 2,440 202 123 159
b 1,120 490 270 407 | 3,100 | 2,440 202 120 252
O 1,040 450 245 407 | 2,820 | 2,200 180 140 280
[ T y 400 220 484 1 2,560 | 1,960 180 180 339
I P 970 355 195 528 ) 2,320 | 1,850 202 180 309
[ Y. - 830 350 170 6261 1,80 | 1,750 226 159 407
Tecoaranann 800 345 145 920 | 1,830 | 1,650 202 159 407
L . 770 340 151 1,220} 1,880 | 1,470 180 150 356
L P 740 335 1251 1,650 | 1,880 | 1,380 159 159 309

100 ceaean... 700 330 140 | 1,850 | 1,880 | 1,300 140 159 280
1........0. 670 325 150 | 1,850 | 2,000 | 1,220 159 159 280
12.......... 630 320 160 | 1,750 | 2,000 1,140 140 280 252
) & 600 315 170 | 1,750 | 2,100 | 1,060 123 252 252
) T 560 310 180 | 1,750 | 1,830 990 159 226 226
) 1 P, 530 305 190 { 1,850 | 1,780 920 140 202 226
16..ccc...... 570 300 210 | 2,440 | 1,600 854 180 180 407
17 cainaans 610 295 230 | 3,380 | 1,600 792 150 159 372
18 ccuennnns 650 295 250 | 3,660 § 1,690 678 126 159 372
L D, 690 251 270 | 4,100 | 1,690 626 126 159 372
P | D 740 235 200 | 4,100 1,690 576 120 150 372
b2 P, 780 220 315 3,940 | 2,200 528 120 140 390
b S 820 205 339 | 3,800 | 2,800 484 252 140 407
P 800 190 343 | 4,100 | 2,800 444 214 140 426
P S, 780 | 205 348 | 4,740 | 2,670 407 180 159 444
b J, 760 220 3521 4,740 | 2,670 372 159 180 444
b T, 740 235 357 | 4,420 | 2,680 339 150 202 444
2 ennnn. .- 720 250 362 | 4,420 | 2,680 309 140 294 444
28 ieennnnes 690 265 367 | 3,660 | 2,440 280 126 280 464
29, ciiiaaa. 650 280 372 | 3,660 | 2,200 252 140 252 444
30,00 610 ... 372 30380 | 2,560 | 26| 132| 226| 444
3 B, 570 |oceenn.. 372 ... 2,440 |........ 125 180 |ooennn..

Nore.—Daily discharge determined as follows: Jan. 1 to 6, from a well-defined rating curve; Mar. 19 to
May 5 and May 26 to Dec. 31, from a fairly well-defined curve; May 6 to 25, from a rating curve based on
two measurements made while the log jam existed; for the period during which ice was present, Jan. 7 to
Mar. 18, estimated by means of a rating curve based on one measurement made with ice present, and the

shape of the open-water rating curves.

Discharge interpolated for days on which gage was not read.

Monthly discharge of Raguette River at Raguette Falls, near Coreys, N. Y., for 1912.

[Drainage area, 418 square miles.)
Discharge in second-feet. (gu%_ﬁ) it
epth in
Month. incheson [Ao0U*
Maxi Mini M Per drainage |72¢Y-
aximum. | Minimum. ean. sgllﬁaée arca).

JBNUALY .« et 1,200 530 754 .80 2.08 | C.
February 530 190 308 .737 .79 C.
arch. 372 115 255 .610 .70 | C.
April. 4,740 372 2,530 6.05 6.75 | B.
ay.. 3,240 1,600 | 2,250 5.38 6.20 | B.
June. 2,440 226 1,030 2.46 2.74 | A.
July.. 252 120 162 .388 .45 Al
August. 204 120 182 . 435 .50 | A.
September . 464 159 353 .844 941 A,
ctober. ..... 823 372 531 1.27 1.46 | A.
November 1-10 . .........o.ooooomniiin.. 1,380 854 1,010 2.42 .90 | AL
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RAQUETTE RIVER AT PIERCEFIELD, N. Y.

Location.—About three-fourths mile above the head of Black Rapidsand half amile
below the dam of the International Paper Co. at Piercefield.

Records available.—August 20, 1908, to December 31, 1912. Data also in annual
reports of the State Water-Supply Commission and the State engineer and sur-
veyor, State of New York.

Drainage area.—723 square miles.

Gage.—A chain gage fastened to a large stump installed September 4, 1910, to replace
the vertical staff which was fastened to the same stump and was used from August
20,1908, to September 3,1910. The datum of the chain gage was the same as that
of the original staff gage; from January 1, 1911, to December 31, 1912, the datum of
the chain gage was 2 feet lower. During 1912, a Stevens automatic gage was in-
stalled in a galvanized sheet-iron house (4 by 6 feet inside dimensions). The
instrument is set over a concrete well 3} feet square (inside dimensions) and 15
feet deep. The well is connected with the river by a 4-inch cast-iron water pipe
60 feet long. A shear gate valve is set at the inner end of the pipe for use in
cleaning the well. The outer end of the pipe terminatesin a concrete box 1 foot
square (inside dimensions) connected with the river by three small intake pipes,
2 inches in diameter, their outer ends protected with a screen. The river at
this point contains a considerable amount of wood pulp, and this special con-
struction was deemed necessary to keep the pulp out of the mtake pipe. The
station is shown in Plate ITI, B (p. 96).

Channel.—The channel opposite the gage is a deep pond in which velocity is not
perceptible. The control of this pond is at the head of Black Rapids and is per-
manent,.

Discharge measurements.—Made from a cable (span 171 feet) at the section for-
merly used for boat measurements just above Black Rapids..

Winter low.—The rapids controlling the stream at the gage rarely freeze and meas-
urements made with ice present indicate that the relation between gage height
and discharge is little if at all affected by ice. Open-water discharge rating
curve is usually applicable throughout the year.

Artificial control.—The dam of the International Paper Co. controls the flow of the
stream at the station during low-water periods, but the mill is usually run for 24
hours each day, except Sundays. The numerous lakes in the upper part of the
drainage basin afford considerable storage, most of which is controlled.

Accuracy.—Although the discharge at this station is somewhat affected by artificial
control, the records are believed to be good; with automatic gage, they should
be excellent.

Cooperation.—The recording gage is attended by an employee of the International
Paper Co.

Discharge measurements of Raquette River at Plercefield, N. Y., in 1912.

Date. Hydrographer. hgriﬁ. chDa;sg.e.
Feet. Sec.ft.
Jan. 31e| Frank Weber 5.38 1,030
Feb. 20¢|..... do. 4.00 454
July 16 | G. H. 3.80 424
Oct. 25 | Frank Weber 5.50 1,110

e Made under complete ice cover 13 miles below gage.
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ofield, N. Y., for 1912.

erce,

[W. B. Graves, observer.]

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.

Doaily gage keight, in feet, of Raguette River at P
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Nore.—Mean daily gage height obtained by averaging hourly readings for each 24-hour period.
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Daily discharge, in second-feet, of Raquette River at Piercefield, N Y., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
| 2,200 | 650 | 615| 545(6,100]2,380| 615| 425 96| 303 1,280 | 1,560
2 2,110 690 580 580 | 5,980 | 2,200 545 342 44 369 ) 1,280 | 1,630
Bt 2,110 | 650 64| 580 |5,740 | 2,380 | 545 88| 200 690 615 1,560
doiiieniiii.. , 29 110 76| 580 (5,860 | 2,380 | 545 54 | 455 | 895 1,420 | 1,560
Beeeennnmnnannns 2,020 | 690§ 515 615(4,430| 2,380 | 545| 278 484 990 | 1,350 | 1,630
| 1,860 690 546 580 ) 4,320 | 2,380 580 425 485 244 | 1,420 | 1,630
T 1,860 | 615| 6580 425 (4,320 2,38 | 147| 425| 515( 515 1,420 1,560
. 5 700 615 580 545 | 3,980 | 2,290 545 425 1611 1,220 | 1,420 | 1,420
[ P 1,280 | 650 | 580 | 690 3,980 2,020| 369 369 425]1,040 (1,420 1,490
b L 940 615 57 690 | 3,980 | 2,380 316 169 580 | - 1,100 | 1,560
L . 1,100 110 80 690 | 3,760 | 2,020 545 54 545 | 1,040 | 1,700 | 1,700
12, e, 1,280 | 690 | 485! 2102950 2,020 244| 342| 515| 940 2,380 | 1,560
1B, 1,280 | 730| 545 770| 3,050 (1,860 | 196 | 425 515 290 | 2,470 | 1,560
M.l y 690 | 580 | 770 | 2,950 | 1,860 78| 495| 545) 1,100 | 2,380 | 1,490
150t 1,280 | 690§ 580 |1,160 | 2,850 | 1,860 | 141 | 425 177| 940] 2,380 | 1,280
6. 1,280 650 580 | 1,420 | 2,750 } 1,560 397 316 42511,040 | 2,380 | 1,560
17 1, 650 60 | 2, 2,750 | 1,780 | 369 177 | 485 | 990 | 1,860 | 1,630
8., eeeen 1,040 88 68 | 2,020 | 2,560 | 1,630 | 369 60| 5151 1,160} 2,560 | 1,630
19 e 615| 615 5452, 2,650 | 1,700 68| 342| .515| 9401 2,750 | 1,560
20 650 | 545 { 2,650 | 2,560 | 1,560 50 425| 545} 1961 2,950 | 1,630
515 | 2,380 | 2,380 | 1,420 44| 425| 485 1,040| 2,750 | 1,560
515 | 3,250 1 2,470 | 1,420} 329 | 425 316| 1,040} 2,560 | 730
515 | 3,760 | 2,380 | 690 397 | 425 1,160 | 2,560 | 770
64 | 4,200 | 2,380 | 1,100 425 169 515 990 | 1,560 770
92| 4,900 | 2,290 | 1,560 | 425 54| 545 8501 1,780 | 770
515 | 5,020 | 1,700 | 1,280 76 200| 545| 940 1,860 | 1,100
515 | 5,980 | 2,020 | 1,280 72 455 515 244 11,780 | 1,280
515 | 5,140 | 2,380 | 1,100 54 425 1,160 | 1,860 | 1,280
545 | 6,220 | 2,650 | 1,100 369 397 186 | 1,040 | 1,780 850
580 | 7,060 | 2,560 130 425 425 485 | 1,100 | 1,700 | 1,040
485 |....... 2,470 {....... 425 425 |....... 1,040 ....... 1,280

Datly discharge, in second-feet, of Raquette River at Piercefield, N. Y., for 1912.

[Automatic gage.]
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Note.~—Daily discharge determined from a well-defined rating curve.
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Monthly discharge of Raquette River at Piercefield, N. Y., for 1912.

[Drainage area, 723 square miles.]

Discharge in second-feet. (guntg i?
epth In .
Month. inches on [ACCU
Maximuam. | Minim Mean fore | drainage |-
ax1m: . nimum. ean. sgﬁﬁa.e area).
JANUATY e eemeeeeeeeeamne e eeaaenenes 2,290 169 1,210 1.67 12| A
February . 730 80 557 . 769 .83| B
March. . 615 57 423 . 585 67| B
April. 7,060 425 2,280 3.15 3.51 | A
B 6,100 1,700 3,330 4.61 5.32| A
2,380 130 1,740 2.41 2.69| A
615 44 332 . 459 531 A
455 54 319 441 b1 A
580 44 429 .593 .66 | B
1,220 244 853 1.18 1.36 | A
2,950 615 1,890 2.61 2,911 A
December.. ... ...l 1,700 730 1,380 1.91 2.20 é
Theyear.......coovoveveiemaa .. 7,060 44 1,220 1.69 23.11
Automatic gage.
1,140 386 915 127 0247 | A
2,700 740 1,850 2. 56 2.8 | A
2,150 882 1,520 2.10 A

RAQUETTE RIVER AT MASSENA SPRINGS, N. Y.

Location.—At highway bridge at Massena Springs, N. Y., 1,000 feet above the New
York Central & Hudson River Railroad Bridge, used for freight transfer from the
railroad station to the Massena power plant, 8 miles below Baymondville and 10
miles above the mouth of the stream.

Records available.—September 21, 1903, to October 17, 1903; April 9, 1904, to De-
cember 31, 1912. Data also in annual reports of the United States Geological
Survey, State Water Supply Commission, and the State engineer and surveyor,
State of New York. .

Drainage area.—1,170 square miles.

Gage.—Chain, attached to upstream side of concrete bridge on February 2, 1912.
Original gage was a vertical staff fastened to a stone wall on the left bank about 50
feet upstream from the present bridge. This was replaced August 16, 1906, by a
standard chain gage fastened to the old highway bridge just above the present
bridge. The datum of the chain gage was set 1.00 lower than that of the staff gage
to prevent negative gage heights. The chain gage was set on the concrete bridge
af such a datum that readings should be comparable with those at the former site.

Channel.—Bed of river of coarse gravel and small bowlders; permanent; current good
at all points.

Discharge measurements.—Made from new bridge.

Artificial control.—The operation of a number of power plants above the station has
marked effect on the low water discharge of the stream. These plants are usually
run for 24-hour power, but are closed on Sundays. The effect of the Sunday closing
is shown in the stream for several days.

Winter flow.—Ice forms at this station toa thickness of 3 feet and considerably affects
the relation of gage height to discharge for December, January, February, and
March.

1572°—wsp 324—14——7
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Accuracy.—Conditions are fair at the new bridge, but the rating curve is somewhat
changed. Determinations of monthly discharge are considered good, but those of
daily discharge may be somewhat in error for low-water periods, due to artificial
control. Monthly estimates for periods during which ice is present also subject
to errors.

Discharge measurements of Raquette River at Massena Springs, N. Y., in 1912.

Date. Hydrographer. hgiag ¥y clggg-e. Date. Hydrographer. hgiaé < ch]g}sgeP
Feet. Sec.t. Feet. Sec.ft.

Feb. 1l¢| G. . Canfield..... b 4,28 696 || Apr. 20 | Frank Weber...... 9.01 8,270
2¢; Frank Weber ... 4.72 916 ay 151 ... do ...ioeeal.... €5.68 4,050

24af.. ... do.......o.... 4.81 896 || July 26 | G. H. Canfield..... 1.58 395

Mar. 14a; C. S, De Golyer .... 3.64 498 27d|. . ..dO e e enaaannn 1,63 378
Apr. 12 | ¥Frank Weber 6. 66 4,810 || Oct. 21| J. G. Mathers...... 2.79 1,053
13 |..... do...... - 6.64 4,610 24 |..... & 1 2.02 620

19 ... do...ooviio 9.29 8,610 251..... [+ [s R 3.41 1,530

o Measurement made under complete ice cover.

+ b Gage in old position on steel highway bridge.
¢ Gage in new position on concrete highway bridge.
d Made by wading near site of old bridge.

Daily gage height, in feet, of Raquette River at Massena Springs, N. Y., for 1912.

[F. L. Babcock, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec. °
4.2 7.6 8.2 9.0 19 .65 1.7 3.2 3.0 4.2

4.0 7.4 8.0 80 2.25] L65] L6 3.1 3.0 4.0

4.0 7.0 7.6 7.41 2.25| 1.75| 1.8 3.0 3.2 4.0

4.4 5.8 7.4 6.8 1.95| 1.55| 1.85| 3.0 3.2 4.4

4.4 7.4 7.0 6.7 13 1.76] 2.0 2.8 3.3 5.5

4.4 12.8 7.0 6.7 L8 2.1 2.351 3.0 3.4 6.1

4.4 13.6 6.8 6.4 2.0 2.1 2.6 3.0 4.2 6.0

4.4 12.4 6.7 6.1| 2.5 2.05| 2.6 3.1 5.9 5.8

4.4 10.0 6.6 58 2.1 L95| 2.6 3.0 5.8 5.8

4.2 9.0 6.5 581 1.65} 2.1 2.6 2.6 5.6 5.6

4.0 8.6 6.2 581 1.45| 1.85| 2.05| 3.1 | 5.0 5.6

4.0 6.9 6.0 521 L75] 2.06| 175 3.2 5.0 5.4

4.4 6.6 6.0 521 L65| 2.35| 2.0 3.1 5.4 5.2

3.6 6.6 5.8 5.0 1.6 2.1 2.8 3.0 5.8 5.2

4.0 6.8 5.6 4.6 | 1.85) 1.95) 2.6 3.0 5.8 5.8

4.4 7.3 5.6 4.6 1.85| 1.8 2.6 2.9 5.7 5.5

5.0 8.1 5.8 4.8) 1751 1.75| 2.5 2.45 5.6 6.2

4.6 9.1 6.0 4.0{ 1.6 1.6 2.4 2.3 5.4 7.0

.4 5.4 9.4 6.0 4.2 | L5 1.851 2.4 2.8 4.8 6.9
.8 6.0 9.0 5.8 4.0 1.45] 2.0 2.6 2.9 5.0 6.8
3.8 6.0 8.8 6.0 3.7 135, 1.8 2.6 2.8 4.9 6.6
3.8 5.8 8.8 6.4 3.6 1.25) 1.8 | 2.8 2.8 4.8 6.6
3.7 5.4 8.9 6.6 3.4 2.4 1.85| 2.8 2.8 4.7 6.6
5.0 5.4 9.4 6.5 3.2] L8 1.95( 2.9 2.6 4.6 6.5
4.8 5.2 9.4 6.7 3.0 L75) 2.9 3.0 3.4 4.8 6.4
4.6 4.8 9.3 6.6 2.8] 16 2.45| 3.0 3.8 4.9 6.5
4.5 4.8 9.1 6.5 2.81 L1551 2.15{ 3.0 3.4 4.8 6.4
4.2 4.8 8.9 6.6 2.91 2.6 1.9 3.1 3.4 4.7 6.3
4.2 6.0 8.6 6.9 2.81 1.7 1.45| 3.2 3.3 4.6 6.4
........ 7.0 8.4 8.0 2.6 1.7 W7 3.2 3.2 4.4 6.4
....... 7.0 0cco 10.2 eeuef 1.9 1.45 g 3.0 |.coc.| 6.2

g
¥

. NotE.~—The gage was removed from old highway bridge Feb. 2. See gage in station description.
ion of gage height to discharge affected by ice Jan. 1 to Apr. 8,
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Darly discharge, in second-feet, of Requette River at Massena Springs, N. Y., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
955 675 | 2,000 | 6,870 | 8,050 515 398 420 | 1,360 | 1,200 | 2,220
865 605 | 2,000 | 6,590 | 6,590 705 398 375 | 1,280 | 1,200 | 2,040
835 605 | 2.000 { 6,040 | 5,780 705 442 465 | 1,200 | 1,360 | 2,040
805 745 | 3,000 | 5,780 | 5,020 540 355 490 | 1,200 | 1,360 | 2,410
775 745 | 4,000 | 5,270 | 4,900 261 442 565 | 1,060 | 1,440 | 3,520
745 745 | 4,000 | 5,270 | 4,900 465 620 765 | 1,200 | 1,520 | 4,180
755 745 | 4,000 | 5,020 | 4,530 565 620 925 | 1,200 [ 2,220 | 4,070
770 745 | 4,000 | 4,900 | 4,180 860 592 925 | 1,280 | 3,960 | 3,850
785 | 745 | 9,590 | 4,770 [ 3,850 | 620 | 540 | 925 | 1,200 | 3,850 | 3,850
800 675 | 8,050 | 4, 3,850 398 620 925 925 | 3,630 | 3,630
815 605 | 7,450 | 4,290 | 3,850 316 490 592 | 1,280 | 3,010 | 3,630

605 | 5,140 | 4,070 | 3,210 442 592 442 | 1,360 | 3,010 | 3,410

810 745 | 4,770 | 4,070 | 3,210 398 765 565 | 1,280 | 3,410 | 3,210
795 490 | 4,770 | 3,850 | 3,010 375 620 | 1,060 | 1,200 | 3,850 | 3,210
780 605 | 5,020 | 3, 2,610 490 540 925 | 1,200 | 3,850 ; 3,310
760 745 | 5.640 | 3,630 | 2,610 490 261 925 | 1,130 ; 3,740 | 3,520
745 | 1,000 | 6,730 { 3,850 | 2,810 442 442 860 828 | 3,630 | 4,290
745 825 | 8,200 | 4,070 | 2,040 375 375 795 735 | 3,410 | 5,270
745 1 1,200 | 8,650 | 4,070 ! 2,220 490 795 | 1,060 | 2,810 | 5,140
545 | 1,540 | 8,050 | 3,850 | 2,040 316 565 925 | 1,130 | 3,010 | 5,020
1,770 279 465 925 | 1,060 | 2,910 | 4,770

1,680 | 244 | 490 | 1,060 | 1,060 | 2,810 | 4,770

1,520 795 490 | 1,060 | 1,060 | 2,710 | 4,770

1.360 485 540 { 1,130 925 | 2,610 | 4,650

1,200 | 442 11,130 | 1,200 | 1,520 | 2,810 | 4,530

1,060 375 828 [ 1,200 | 1,860 { 2,910 4,650

1, 060 355 648 | 1,200 | 1,520 | 2,810 | 4,530

1,130 | 925 | 515 | 1,280 | 1,520 | 2,710 | 4,410

1,060 | 420 | 316 | 1,360 | 1,440 | 2,610 | 4,530

925 420 86 | 1,360 | 1,360 | 2,410 | 4,530

....... 515 316 |.......] 1,200 |.......| 4,290

NotE.—Daily discharge Apr. 9 to Dec. 21, determined from a well-defined rating curve. Daily discharge
Feb. 1 to Agr. 8, obtained by means of a well-defined rating curve based on measurements made under

ice cover an

comparison with the discharge at Piercefield.

Monthly discharge of Raquette River at Massena Springs, N. Y., for 1912.

[Drainage area, 1,170 square miles.]

Discharge in second-feet. (dRm;if ?
epth in .
Month. inches on |AcCU
Per drainage racy.
. Maximum. | Minimum. | Mean. sgluﬂaére area).
........................ a1,500 1.28 1.48 | D.
1.000 515 763 .652 70| C.
2,000 490 972 .831 .96 | C.
9,590 2,000 6,230 5.32 5.94 | B.
9,910 3,630 4,940 4,22 4.86 | B.
8,030 925 3,070 2.62 2.92 | B.
. 925 244 479 . 409 .47 | A
1,130 36 516 L441 51| A,
September-. .... 1,360 375 881 .753 84 | A.
October........ 1,860 735 1,210 1.03 1.19 | A
November... .. 3,960 1,20 2,760 | 2.36 2.63 | B.
Dacember...... ...l 5,270 2,040 | 3,940| 3.37 3.88 | B.
Theyear.......................... 9,910 86 2,270 1.94 26.38

¢ Estimated by means of comparison with the discharge at Piercefield.
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BOG RIVER NEAR TUPPER LAKE, N. Y.

Location.—Mouth of Bog River, head of Tupper Lake, 1} miles below junction of
Bog River and the outlet from Round Pond.

Records available.—August 24, 1908, to June 30, 1912. Published also in annual
reports of the New York State Water-Supply Commission and the New York State
engineer and surveyor.

Drainage area.—132 square miles.

Gage.—Staff, fastened to the left wing wall of an unused dam; read once daily;
datum unchanged.

Channel.—Possibly shifting, as the bed is composed of rock on one side and gravel on
the other. The crest of the dam with the brink of the adjacent falls forms a con-
trol point considered permanent.

Discharge measurements.—Made from a cable about 1} miles above the gage and
immediately below the mouth of the outlet of Round Pond.

Artificial control.—The flow is more or less regulated during the spring for log driv-
ing. The operation of a small power plant on the main stream causes some fluc-
tuation in the daily gage heights during the low-water periods in the summer.

Winter flow.—The gage heights are usually not observed during December to March
on account of ice.

Accuracy.—Discharge curve fairly well developed. Estimates good.

Discharge measurements of Bog River near Tupper Lake, N. Y., in 1912.

Date. Hydrographer. hfa}iz%et. ch?aisg-e.

Feet. Sec.-ft.
May 17 | Frank Weber . ...ttt it et et e e cee e ee e e e aaans 2.52 331
17 |..... 6 1o 2.57 336
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Daily gage height, in feet, and discharge, in second-feet, of Bog River near Tupper Lake,
N. Y., for 1912.

[B. O. Lott, observer.]

March, April. May. June.
Day. i
Gage Dis- | Gage Dis- | Gage Dis- | Gage Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.

2.4 285 4.0 940 3.5 700
2.4 285 3.6 745 3.4 655
2.4 285 3.2 570 3.4 655
2.5 315 3.0 490 3.4 656
2.6 350 2.8 420 3.4 655
2.6 350 2.8 420 3.4 655
2.6 350 2.7 385 3.3 610
2.6 350 2.6 350 3.0 490
2.5 315 2.6 350 2.8 420
2.6 350 2.5 315 2.6 350
2.6 350 2.4 285 2.5 315
2.6 350 2.5 315 2.4 285
2.6 350 2.5 315 2.4 285
2.8 420 2.5 315 2.3 255
2.9 455 2.4 285 2.1 205
3.5 700 2.4 2.0 180
4.5 1,190 2.5 315 1.9 160
4.6 | 1,240 2.6 350 1.8 140
4.6 | 1,240 2.6 350 1.7 120
4.5 | 1,190 2.7 385 1.6 105
4.4 1,140 2.8 420 1.6 105
4.6 1,240 3.1 530 15 90
4.6 1,240 3.6 745 1.5 90
4.6 1 1,240 3.5 700 L5 90
4.6 | 1,240 3.4 655 1.5
4.6 1,240 3.3 610 1.4 75
4.6 1, 3.3 610 1.4 75
4,6 | 1,240 3.3 610 1.3 60
45| 1,19 3.5 700 1.3 60
4.2 | 1,040 3.7 790 1.3 60

................ 3.7 790 |occaeii]emoanans

Nore.—The relation of gage height to discharge probably affected by ice from Mar. 22 to 31. Daily
discharge determined from a fairly well defined rating curve.

Monthly discharge of Bog River near Tupper Lake, N. Y., for 1912.

* [Drainage area, 132 square miles.]

Discharge in second-feet.

Run-off

Month,

Maximum. | Minimum.

Mean. | square

(depth in Aceu
inches on
Per drainage |3V

mile. area).

April. 1,240
Mla)y. - " 940
June. 700

285
285
60

759 5.75 6.42 | C.
495 3.75 4.32 | B,
290 2.20 2.46 | B.
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ST. REGIS RIVER AT BRASHER CENTER, N. Y.

Location.—At the steel highway bridge in the village of Brasher Center, 5 miles
downstream from Brasher Falls, 6} miles below the junction of East and West
branches of St. Regis River, and about 12 miles above the mouth.

Records available.—August 22, 1910, to December 31, 1912, Data published also
in annual reports of State Water-Supply Commission and State Conservation
Commission of New York.

Drainage area.—621 square miles.

Gage.—Chain, fastened to downstream side of bridge; read twice daily; datum
unchanged.

Channel.—Veryrough; composedof gravel and large bowlders; considered permanent.
At high stages current swift and water rough.

Discharge measurements.—At low stages made by wading about 500 feet above
the bridge; at high stages, from the bridge.

Winter flow.—Relation of gage height to discharge affected by ice.

Accuracy.—Discharge rating curve well defined. Estimates good.

Discharge measurements of St. Regis River at Brasher Center, N. Y., in 1912.

Date. Hydrographer. . hgig . c}?a.rgexs. .
Feet. Sect
Feb. 21a] Frank Weber. .. ... ..o oo iaiiaeiieieieecceeiemaaeaaaas 5,64 442
Apr. 11 |..... 2 6.18 3,600
H4..... [ T P 5.85 2,870
18 ..... do.. 6.70 5,440
May 14 4..... do....... 5.09 1,410
July 255 G. H, Canfiel 4,15 341
Oct. 23 | J. G. MabherS. . oot iit et eeeaaeeseanacaraaaaacnaasaaaaanns 4.38 523

a Complete ice cover, control frozen, » Made by wading.
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.
Darly gage height, in feet, of St. Regis River at Brasher Center, N. Y., for 1912.

{Joseph Vanier, observer.]
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Daily discharge, tn second-feet, of St. Regis River at Brasher Center, N. Y., for
1910-1912—Continued.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.

742 | w6| 925 | 1,430 | 742 990
500 | 438] 990 1,200 1,130 860
619 | 76| 860 990 | 1,430 | 1,200
552| a72| 50| se0| 1,350 1,430
561 | 342 | 454| 590 1,350 1,850
590 | 279 | 24| 52| 1,350 2,130
362| 369 | 498 690 | 1,060 3,460
342| 322 524 619 1,060] 3,460
206 | 26| 59| 524| 990 | 2,740
342| 342| 24| s07| 925| 2,5%
206 | 322 | av2| s2a| 990 1,850
472 302| 4381 590 1,130] 1,760
415{ 322| 542 690| 1,510 | 1,940
298| al5| 42| 285 1,430 | 1,760
392 | a54| 52| 638] 1, ggo 1,680
369 | 415] 415| 638] 1, 1,590
308| 392| 392 590 1,130{ 2,280
2061 392| 4al5] 619| 628 2330
342 | 458| 392 498| 990 1,940
219 3sa| a98| s00| 80| 1,00
362| a72| seo| 5%0| .s60| 1,760
240 | 3a2| 1,270| 561| 92| 1,760

240 | 524 {........

3561 423! sa2| 1,760| so1| 1,060
356 | 438 19| 1,430 742 1,430
328 302 925| 1,270 s01| 4,360
285 472| 900| 1,130| 880| 2,330
267 590 990| 9 742 | 2,130
328 | 638 | 1,130 72| 72| 2,130
328 600 | 1,200 742| 860 1,940
279 | 619 1,130] 690 | 3,200 1,760
267| 5241 o90| 619 3,08 | 1,500
256 | 454 | 742 | 542 2,740 | 1,430
219 | 46| 860 59| 2,130| 1,270
267 | 423| 60| 638 1,680| 1,270
245 | 454| s01| 42| 1,510| 1,510
25| 42| a2 2,130 | 1,760
235 | 454| 638 860 2,130| 1,850
or9 | 454|860 742 1,940| 1,130
291 | 392 1,130 | 42| 1,740] 1,430
267 | 362| 1,130 | 638 1,500 | 1,680
245 | 37| 1,130 | 638 1,430] 1,270
225 | 362 1,430 | 619 1,270| 1,430
250 1 349 | 1,510 498 | 1,130| 2,130
131 342| Laso| 362 1,130 2,850
516| 362 1,430| 38| 1) 3,740
516 | 302| 1510| 561 | 1,200 3740
362 | 415| 1,500 | 1,060 | 1,200 | 3,740
342 | 498| 1,430 1,430 1,130 | 3,460
308 | 925| 1,430 | 1,590 3,080
273 | 1,130 | 1,430 1,430 925| 2,640
296 0| 1,500 1,130 990| 2,330
392| 68| 1,760 | 990| 925| 2,330
415 561 |...i...| 72 |....... 2,960

i

Nore.~—Daily discharge for 1910 determined from a rating curve based on one measurement and the
sh:ﬁ)e of the rating curve for 1911-12. Daily discharge for 1911 and 1912 determined from a rating curve
well defined below 7,000 second-feet. Daily discharge Apr. 6to 8,1911, estimated on account of ice jams.
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Monihly discharge of St. Regis River at Brasher Center, N. Y-, for 1910-1912.

[Drainage area, 621 square miles.]
ms -] -
Discharge in second-feet. (gunti? iiin
]
Month. incheson |00~
. . A Per drainage racy.
Maximum. | Minimum. ean. s&l];]a;e area).
1910.
226 0.364 0.14 | B.
404 .651 .73 | B.
800 1.29 1.49 | B.
769 1.24 1.38 | B.
700 1.13 1.30 | D.
1,250 2.01 2.32| D
730 1.18 1.23| D
1,600 2.58 2.97 1 D
4,530 7.29 8.13| C
1,870 3.01 3.47| A
952 1.53 1L.71 | A
455 .733 851 A
388 .625 21 A
537 .865 971 A
702 1.13 L30| A
1,080 1.74 1.94] A
1,820 2.93 3.38| B
1,330 2.14 28,99
1.26 1.45 | D.
370 .596 .64 | D,
.741 .85 | D.
4,970 8.00 .93 | B.
2,010 3.24 3.74 | A,
1, 2.09 2.33 | A.
313 .504 58 AL
510 .821 W95 1 AL
1,130 1.82 2.03 | A.
876 1.41 1.63 | A.
1,430 2.30 2.57 | A,
2,190 3.53 4.07| A,
1,360 2.19 29.77

Note.—Discharge for Dec. 7, 1010, to Mar. 31, 1911, and Dec. 29, 1911, to Mar. 31, 1912, estimated by means
of comparison with the flow of Raquette and éswegatchie Rivers.

Mean discharge Dec. 7-31, 1910, estimated 710 second-feet.

Mean discharge Dec. 29-31, 1911, estimated 1,700 second-feet.

DEER RIVER AT IRONTON, N. Y.

Location.—About 1,000 feet below steel highway bridge in the village of Brasher
Tron Works (railroad station is Ironton) and 2 miles above the confluence of Deer
River with St. Regis Riverin Helena. There are no important tributaries between
the gage and the mouth of the river. A small creek enters from the left about
1 mile above the station.

Records available.—July 25 to December 31, 1912.

Drainage area.—206 square miles,

Gage.—Inclined staff gage 32 feet long, reading from 0.5 to 11.0 feet, about 1,000 feet
below the bridge and 500 feet below the remains of an old wooden dam; an’
auxiliary vertical staff, fastened on the upstream side of the right abutment, is to
be used as a reference while making measurements and to determine the effect of
the removal of the dam below.

Channel.—Bed at the bridge is solid rock and smooth. A gravel control about 300
feet below the gage is probably permanent.

Discharge measurements.—Made from the bridge during medium and high stages
and by wading a short distance above at low stages.
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Winter flow.—Relation of gage height to dlscharge will probably be affected by ice
during the winter months,

Accuracy.—Rating curve good for low stages. Upper portion not well defined.
Estimates as published good.

Cooperation.—Gage heights furnished by M. W. Lantry, Hogansburg, N. Y.

Discharge measuremznts of Deer River at Ironton, N. Y., in 1912.

Date. Hydrographer. hﬁﬁi. eh];.ge.

Feet. | Sec.ft.
51.3

July 256 G.H. Canfleld. .. ... oo it i ieiaeaieiaeaaaaa 113 .
Oct, 22| J. G. Mathers... 1.68 130
b T T s 1 O N 2.66 397

o Measurement made by wading.

Daily gage height, in feet, and discharge, in second-feet, of Deer River at Ironton, N. Y.,

Sfor 1912.
[Alex. Barlow, observer.]
' July. August. September. October. November, December.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height. icharge.| height. |charge.| height. |charge.| height. icharge.| height. (charge.| height. [charge.
1.39 84 1.49 98 2.85 465 1.9 175 2.3 29

1.38 82 1.66 126 2.5 341 2.0 199 4.8 , 680

1.35 78 1.85 164 2.3 279 1.92 180 5.8 2,810

1.52 102 1.80 153 2.2 251 1.8 153 3.3 656

1.64 122 1.72 137 2.05 212 1.75 143 3.0 524

1.58 112 1.60 115 1.91 177 1.7 133 3.1 566

1. 49 98 1.88 171 1.95 187 2.1 225 3.0 524

1.44 91 2.4 309 1.78 149 5.8 | 2,810 2.45 325

1.44 91 2.1 225 1.70 133 4.0 | 1,050 2.25 265

1.46 93 1.99 197 1.76 145 3.3 656 2.5 341

1.42 88 1.95 187 1.75 143 2.8 446 2.45 . 325

1.31 72 2.2 251 1.80 153 2.6 375 2.55 358

1.44 91 1.92 180 2.1, 225 2.5 341 2.65 392

1.42 88 1.89 173 1.98 194 4.1 11,120 2.9 484

1.35 78 1.85 164 1.88 171 3.6 808 2.6 375

1.31 72 2.55 358 1.78 149 3.3 656 2.5 341

1.28 69 2.2 251 1.71 135 3.1 566 2.7 410

1.15 54 2.1 225 1.61 117 2.95 504 2.85 465

1.12 51 2.5 341 1.68 129 2.6 375 3.8 920

1.06 45 2.8 1.74 141 2.7 410 3.2 610

1.19 58 2.8 446 1.61 117 2.6 375 3.4 704

1.16 55 2.45 325 1.62 119 2.4 309 3.4 704

1.20 59 2.3 279 1.58 113 2.25 265 3.4 704

1.19 58 2.8 446 1.60 115 2.2 251 3.5 754

1.52 102 2.65 392 2.4 309 2.1 225 3.8 920

1.69 131 2.5 341 2.7 410 2.25 265 3.7 864

2.15 238 3.1 566 2.45 325 2.35 294 3.6 808

2.05 212 2.7 410 2.25 265 2.3 279 3.6 808

1.72 137 275 428 2.1 225 2.35 294 3.4 704

1.44 91 3.5 754 2.55 358 2.55 358 3.3 656

1.35 78 1.64 122 ... ... .e- 1.95 187 feeeeceiiloeannn, 3.9 980

Norte.—Daily discharge determined from a well-defined rating curve,
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Monthly discharge of Deer River at Ironton, N. Y., for 1912.

[Drainage area, 206 square miles.]

Di i d-feet.
ischarge in second-feet (gung i
epth in .
Month. inches on |AcCl
Maxi Mint M Per. drainage racy.
aximum. | Minimum. ean. sg;g;xe area).

July 2581, e eeaea 79 48 59. 4 0.288 0.07 | A,
AUguSt. . e 238 45 94.3 .458 .53 | Al
September. ... .. ... i ooiiiiiiail 754 98 289 1.40 1.56 | A,
(876317 465 113 208 1.01 1.16 | A,
November. ... ...cooiiiieiiiniaiaiaaan. -~ 2,810 133 475 2.31 2.58 | A,
December. .....c.ioiiiiai it 2,810 265 686 3.33 3.84 | A,

LAKE CHAMPLAIN AT BURLINGTON, VT.

Location.—On the south side of the roadway leading to the dock of the Champlain
Transportation Co. at Burlington, Vt., at a point about 80 feet from the road at
the foot of King Street.

Records available.—May, 1907, to December 31, 1912,

Gage.—Staff; read once daily. Comparison of gage readings, made under the direc-
tion of Prof. A. D. Butterfield on calm days during 1907-8, indicate that the
zero of the gage at Burlington is at practically the same elevation as that of the
gage at Fort Montgomery, namely, 92.50 feet above mean sea level.

Cooperation.—Gage heights at Burlington furnished through the courtesy of Mr.
D. A. Loomis, general manager of the Champlain Transportation Co.

Daily gage hetght, in feet, of Lake Champlain at Burlington, Vt., for 1912.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dee.
05 [....... 1.90 | 2.38| 2.90

.00 | 1.50 | 1.90| 2.35( 2.90

.00t 1.48 | 1.88(....... 2.90

....... 1.48 } 1.88| 2.35| 2.90

00| 1.45( 1.88| 2,40 2.90

L0951 145 (....... 2.40 | 3.00

.90 | 1.43| 1.85] 2.40| 3.03

90 ... 1.85 | 2.70 |......

.90 | 1.43| 1.80| 3.00| 3.05

.85 1.40 | 1.80}....... 3.00

....... 1.40| 1.78) 3.20| 2.97

.8 | 1.40} 1.75| 3.22| 2.98

85 1.381{....... 3.30 | 2.95

80| 1.88) 1.75} 3.835| 2.95

80 )....... 1.70| 3.40 | 2.93

751 1.40| 1.70| 8.50| 2.90

.40 751 1.45{ 1.70| 3.50}| 2.90
2200 2,50 f....... 1.50{ 1.701 3.48] 2.90
5.00 75] 1.60] 1.70} 3.45} 2.90
4.90 721 1.60 |....... 3.40 | 2.90
4.82 1 ... .70 1.65| 1.70} 3.40| 2.90
4701 250 | L.70|.......| .70} 3.40......
....... 2,50 1.70| 1.80| 1.80| 3.40 | 2.95
4.60| 2.40| 1.65| 1.88} 1.85] 3.60| 2.98
4.50| 2.30| 1.62| 1.90| 1.92| 3.58 | 2.98
4.50 ] 2.30] 1.56| 1.90| 2.281 3.42 | 2.95
4.20| 2.20| 1.53| 1.88|....... 3.40 | 2.93
410 ....... 1.50 [ 1.88| 2.50| 8.20| 2.93
4.00 | 2.20| 1.50 |....... 2.45] 8.10(......
....... 2,10} 1.50| 1.90; 2.42] 3.00 | 2.90
eeveeed] 2.05] 1.50....... 2.40 J...ee..] 2.90

No1E.—Lake frozen completely over Jan. 26. Thickest ice noted 14 inches. No information as to date
on which the lake opened. Ice was 5% inches thick Apr. 10.
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RICHELIEU RIVER AT FORT MONTGOMERY, N. Y.

Location.—About half a mile from the head of Richelieu River at the outlet of Lake
Champlain, about 1 mile northeast of the village of Rouses Point and three-eighths
of a mile south of the Canadian boundary; in the fort.

Records available.—1875 to 1912; data published in the reports of the Deep Water-
ways Survey, the annual reports of the State engineer and surveyor of the State
of New York, and in the water-supply papers of the United States Geological
Survey.

Drainage area.—8,180 square miles at Chambly.

Gage.—Staff; read once daily. Elevation of gage zero at Fort Montgomery is 92.50
feet above mean sea level; high-water level is at elevation 101.6 feet; probably
lowest elevation recorded at Fort Montgomery is 91.9 feet November 13, 1908.
Gage heights are given as sea-level elevations,

Determination of low.—The daily discharge of the lake has been determined from
observations of depth and discharge over the Chambly dam, 35 miles below the
head of Richelieu River, made in 1898 by the United States Board of Deep
Waterways. A discharge rating curve has been constructed from the observa-
tions at Chambly dam and the gage readings at Rouses Point. The area tributary
to the river between Rouses Point and Chambly is 310 square miles.

Winter flow.—Relation of gage height to discharge probably affected by ice, as the
entire surface of Lake Champlain freezes over nearly every winter.

Cooperation.—Observations of gage heights are made under the direction of the
Corps of Engineers of the United States Army. Gage readings reported weekly
to the Survey through the courtesy of Maj. Edward Burr.

Accuracy.—Estimates of daily discharge since 1907 are withheld pending verifica-
tion of the rating curve.
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liew River at Fort Montgomery, N. Y., for 1911-12.

Daily gage height,.in feet, of Ri

[Wm. McComb, observer.]
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SARANAC RIVER NEAR PLATTSBURG, N: Y.

Location.—At the Lozier dam of the Plattsburg Gas & Electric Co., about 6 miles
above the mouth of the river at Plattsburg, N. Y.
Records available.—March 27, 1903, to December 31, 1912.
Drainage area.—624 square miles. .
Gages.—The crest gage is a vertical staff located at the angle in the wing wall at the
right hand end of the racks. The tail race gage is a vertical staff spiked to the
crib dike between the tail race and the river about 50 feet below the power house.
Discharge measurements.—The record at this station includes the flow over a
spillway crest 171.75 feet in length, the discharge through two 5-feet waste gages,
when open, and the discharge through four 33-inch Victor turbines, controlled by
automatic governors. Experiments have been made at Cornell University
hydraulic laboratory on a model ogee section of the dam from which coefficients
have been derived for the calculation of the discharge over the dam. The ratings
of the waste gates and the turbines are not available,
Accuracy.—Since the turbine and waste gate ratings are not available, the data for this
station is being held up until these ratings can be made.
Cooperation.—Records at this station are furnished by the Plattsburg Gas & Electric
Co., Herbert A. Stutchbury, superintendent.

Discharge measurements of Saranac River near Plattsburg, N. Y., in 1912.

Dis-

Date. Hydrographer. he(;’gﬁg,a charsge.
Feet. Sec. ft.

2.06 300

2.79 567

1.99 292

1.84 259

2.23 382

a Gage in tail race.
AUSABLE RIVER AT AUSABLE FORKS, N. Y.

Location.—In the village of Ausable Forks, immediately below the junction of the
East and West branches and about 15 miles above the mouth of the river.

Records available.—August 17, 1910, to December 31, 1912. Data also in annual
reports of the New York State Water Supply Commission and New York State
Conservation Commission.

Drainage area.—487 square miles.

Gage.—Chain, on the left bank, about 100 feet below the junction of East and West
branches of Ausable River; read twice daily; datum unchanged.

Channel.—Bed of sand and gravel; liable to shift; channel divided by an island.

Discharge measurements.—Made from a cable about 1} miles below the gage. At
this place the river flows in one channel.

Winter flow.—Ice may form on the riffles below the gage and either divert or cause
backwater.

Accuracy.—Conditions at the measuring section good. Very good discharge rating
curve developed. Estimates good.

Discharge measurements of Ausable River at Ausable Forks, N. Y., in 1912.

G Di
Date. Hydrographer. heigiet. ehafg'e.

Feet. Sec.-ft.
Feb. 28¢| G. H. Canfield.... 183

Apr. 9 | Frank Weber..... PO . 5.00 2,340
10 [..... do......... 4.55 1,430
b R S0 ¢ PN 6.02 5,270
May 135| Frank Weber. . ..o ettt e e et ca e e ceae e e maa s ©4.44 1,290
July 29 | G. H. Canfield. . . oottt 3.59 182

o Made under complete ice cover at cable; river nearly open at gage and just below.
b A very sudden-ise took place near the finish of this measurement.
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[A. 8. Baker, observer.]

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.

Daily gage height, in feet, of Ausable River at Ausable Forks, N. Y., for 1912.
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\

Daily discharge, in second-feet, of Ausable River at Ausable Forks, N. Y., for 1910-1912—
Continued.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. { Aug. | Sept. | Oct. | Nov. | Dec.

265 140 202 226 273 566
187 147 17. 292 339 462
249 %gz 174 257 348 329

226 210 409 226 | 2,340 655
194 202 292 292 | 1,510 748
292 218 388 339 720 642
320 590 409 329 590
181 358 329 | 1,070 976 555
226 329 273 694 | 1,420 543
301 292 202 590 | 1,800 431
226 292 616 520 | 1,510 441
292 257 776 388 976 566
194 181 496 378 860 567
187 218 | 1,180 409 603 93
181 218 | 1,700 508 603 367
51 174 | 1,510 388 590 14
339 174 | 1,160 311 532
348 167 694 358 543 616
282 154 832 | 1,130 532 748
241 181 629 | 5,200 578 832
210 241 603 | 2,220 543 790
147 543 462 | 1,510 520 694
154 578 452 | 1,080 496 496
181 452 520 804 485 409
....... 4, 210 388 1 1,510 590 452 367
....... 1,040 |.......[ 2,820 |.......| 167 292 |.......} 867 |.......| 388

Nore.—Daily discharge determined from & well-defined rating curve. For the period during which ice
was present, Feb. 25 to Mar. 23, 1911, and Jan. 6 to Mar. 15, 1912, coefficients varying from 80 to 90 per
cent were applied to the open-water discharge. These coefficients are based on discharge measurements
but the daily discharge for these periods can be considered only approximate.
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Monthly discharge of Ausable River at Ausable Forks, N. Y., for 1910-1912.

[Drainage area, 487 square miles.]

Discharge in second-feet.
i P
epth in
Month. i(nc eson |oCU-
Maximum. | Minimum. [ M square | Arainage ™V
. . ean. me area). .

August17-31.. .. .....oiiia.. e 329 167 225 0. 462 0.26 | A.
September. .. .. 1,130 167 271 .556 .62 | A,
October. ..... . 1,180 202 351 721 .83 | A.
November..... - 889 257 383 . 786 .88 | A.
December............coooiiiiiiiiiiiii. 776 257 423 . 869 1,00 | B.
2,000 185 510 1.05 1.21 | B.
4,880 473 1,720 3.53 3.94 | A,
9,130 265 1,340 2.75 3.17 1 A.
1,330 160 470 .965 1.08 | A.
358 117 182 .374 431 AL
e 257 117 164 .337 W39 | Al
September. ... - 832 167 256 . 526 .59 | AL
October. ..........ociiiiiiiiaia.. F 1,100 181 437 - .897 1.03 | A.
November.............cocoaennn O 1,210 <134 421 . 864 J96 | Al
December. .. .........ocoiiiaaanaaaan. 4,250 234 902 1.85 2.13 | A.
1,070 155 401 .823 .95 | B.
384 118 176 361 .39 | B.
1,230 148 410 .842 .97 | B.
9,510 567 2,490 5.11 5.70 | A.
5,530 642 1,690 3.47 4.00 | A.
2,000 154 489 1.00 1121 A.
51 224 . 460 .53 | A,
590 154 273 .561 .65 A,
1,700 202 649 1.33 1.48 | A.
5,200 226 780 1.60 1.84 | A.
4,880 452 934 1.92 2.14 | A.
-1,800 9 679 1.39 1.60 | A.

9,510 9 765 1.57 27.37

EAST CREEK NEAR RUTLAND, VT.

Location.—At Lester Bridge, on the road from Rutland to Brandon, Vt., about 3 miles
north of Rutland, 2% miles below the union of the two branches which drain Blue
Ridge Mountain, and 3} miles above the confluence with Otter River.

Records available.—August 9, 1911, to December 31, 1912.

Drainage area.—47 square miles.

Gage.—Vertical staff, fastened to the left-hand downstream side of the bridge.

Channel.—Probably permanent.

Discharge measurements.—Made from the bridge or by wading. None made
during 1912.

Artificial control.—The flow of the stream is regulated by two dams near the head-
waters and one dam about a mile below the station. The upper dams store con-
siderable water. The relation between gage height and discharge is not affected
by backwater from the dam below.

Accuracy.—Diurnal fluctuation of discharge caused by the operation of the mills
above the station makes the computation of the mean daily flow, based on two
observations, incorrect. It is considered advisable, however, to publish the gage
reader’s observations pending studies to determine the best use of them.

1572°—wsp 324—13——S8



[M. Lester, observer.]

Gage read about 6 a. m. and 6 p. m.
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Daily gage height, in feet, of East Creek near Rutland, V., for 1912.

. wiBined 0B BB o8B Broln Brlienl nenlie : wewoBo 8Bwo? Booll oBBa 2wBRin cwBwiBa
= Bededcded ededodeded chededoded cdedcdeded ededcieded edcdodcdoded o M. i it diod ddededed Bedcdwied BBl edcdedod i
. ot 2 ¥
2 ]
3 8
] = Beowwid ¢+RwwwB BiwBe woBBB BolBoo «B3B88 e~ 8 s BABBr BooBr- Borwvo BRB8 ~nB8Bine ~BBnlo
v ; .
o Eron noond vnBon Bovwe Tovwod mnolBF ! . o Fnoxnd 8808w a88al REnle Brln 8Bwod !
N (i i Fedoded cdedodeded ededcdoded ofededoded cdedededod | W . edededed e Hedod dedededed cdedcdoded cdededcded dededted o
m. A . N g Ay .
: :
f H ;
d ) m77@..m [RBIL «BBAT Vo ¥ 8 33.%.%2 HeoBean : 2 =] 018108 wiRww %n7ﬁﬂw woows cBolBe oBrwd |
P i A Fedoded cdedededed ededodeded odededoded cdedededed : 4 < Bedededod il BB dd Bedmdod e Wdemdeded Bedcdded H
. H |
:
] Boowne olmweco vonnd Bulaw Brvine awilBwd ] ERBL R0V o oBEIE noBel 8Bwor® SRLL2~
. Sodededed dedeii dedededed Wi dAHdd Hodeded dn o cdedededed mododeded Hedodoned BedcBeded deddi i dededededed
3 A g =
S £
= o oB0l8 oRrTE 0nolRBT B8 o oBILY B rwvmo 8 ] QBB v w088 naB8YB +BeBow ~S8%0 BBrBro
< wedededod cdedededed cdedededed M Wi Fd deddes<s || < cdedededed cdodododed cdmododed dedcdoded i Wededededed
B Barol oBro? 8280+ ornfiol ~8nlo ©BBwng ! . B BEEr BREBr cnonw BorB 0oBR? RiRuni |
o Fdddd Wi fedod dFHdd WF S I F A M o Hedededod cedededed dedmdoded dedcddd dededoded oS dededed u
= B ] .
= B
5] 2 v
< B umv. 1 B8 owiBinoe Boled awnil B¥%v (RVw
< 0 < dedededed ededededed cdededoled Wededed < Fedododed cdedededed ¢
H
S = reoon L8R8 ~oBR8 U8B~ BRHNE LR
o
8 A ma A
4
S .
= o .M S RoB8r orBo® RtRww
< <
B g :
a - S I A A A A ST
[ kchop)

Nore.—Ice went out of the creek about Mar. 15.
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WINOOSKI RIVER AT MONTPELIER, VT.

Location.—At the covered wooden highway bridge near the Central Vermont Rail-
road station in Montpelier and near the plant of the Colton Manufacturing Co.,
just above the mouth of Dog River.

Records available.—May 19, 1909, to December 31, 1912,

Drainage area.—Not measured. '

Gage.—Chain, attached to the highway bridge; datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from a footbridge about half a mile below the
highway bridge.

Winter flow.—Relation between gage height and discharge during the winter
months is sometimes affected by ice.

Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream
above this station, makes the computation of the mean daily flow based on two
observations incorrect. A portable automatic gage was set up at this station
on October 11, 1912, and a continuous record of gage heights was obtained from 4
p. m. until midnight October 12 and from 1 p. m. October 14 until October 17.
The hourly gage heights recorded by this instrument are shown in the following
table. Estimatesof daily flow made from these hourly gage heightsand from semi-
daily readings for October 12, 15, 16, and 17 show that estimates of daily flow based
on two readings would be in error 37 per cent, 52 per cent, 61 per cent, and 66 per
cent, respectively. As a good rating curve has been developed, however, it is
considered advisable to publish the gage reader’s observations, together with the
rate of flow corresponding to each.

Hourly gage heights of Winooski River at Montpelier, Vt., from portable automatic gage.

October.
Hour.
1L 12, 14, 15, 16 17.
4.12 4.22 3.97
4.11 4.19 3.97
4.08 4.18 3.96
4.08 4.15 3.95
4.07 4.14 3.94
4.04 4.14 3.94
7 4.07 4.54 4.54 4.20
8 4.07 4.59 4.54 4.52
9 4.07 4.59 4.53 4.49
10 4.07 4.55 4.54 4.37
11 4.06 4.58 4.54 4.19
Noon. 4.03 4.37 4.27 4.29
1 . 4.14 4.61 4.53 4.52 4.25
2 |.. 4,21 4.66 4.57 4.52 4.53
3 |- . 422 4.67 4.55 4.53 4.53
4 4.35 4.22 4.66 4.65 4.53 4,50
5 4.42 4,23 4.46 4.65 4.53 4.48
6 4.26 4.24 4.29 4.37 4.25 4.10
7 3.81 4.25 4.53 4.36 4.00 4.22
8 3.79 | 421 4.46 4.34 4.00 4.25
9 3.78 4.20 4.40 4.34 4.00 4.26
10 3.59 4.23 4.28 4.32 4.00 4.25
11 3.59 4.26 4.19 4.29 4.00 4.25
R Midnight. 3.58 4.76 4.20 4.26 3.98 4.25
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Discharge measurements of Winooski River at Montpelier, Vi., in 1912.

Date. Hydrographer. hg}ig&. ch]gi'sg-e.

Feb. 19a] G. H. Canfleld.. ... ... .. ... i i iiiiiiiiiiiiiiiiiiiaaaa 4.77
.G 4,08

8 4.01 180

d 4.85 554

4.51 341

a Made under complete ice cover 2,000 feet downstream from bridge.
b Made at foot bri %e below gage.
¢ Made by wading below the gage.

Daily gage height, in feet, and discharge, in second-feet, of Winooski River at Montpelier,
Vt., for 1912.

[Raymond Colton, observer.]

January. February. March.

A. M. P. M. A M. P. M. A M, P. M.
Day.

Gage | Dis- | Gage | Dis- | Gage | Dis- Gage' Dis- | Gage | Dis- | Gage | Dis-
height./charge. height.|charge. height.|charge. height. charge.(height.|charge. height./charge.

Haooo

oI s o
coomgo
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Daily gage height, in feet, and discharge, m second-feet, of Winooski River at Montpelier,
Vi., for 1912—Continued.

April. May. June.
Day. A. M. P. M. A M. P. M. A M., P. M.

Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height.|charge. height.|charge.(height.[charge.(height. charge. height.|charge. height.|charge.
5.8 |1,210 5.2 7751 5.1 710 | 8.7 | 4,600 8.3 4,050
5.9 | 1,300 5.1 710 | 5.0 650 | 7.4 |[2,000| 7.2 2,660
6.3 | 1,660 4.9 590 | 4.95 620 7.0 | 2,420 | 6.6 1,970
6.3 | 1,660 5.0 650 | 5.05 680 | 6.3 11,660 | 6.3 1,660
7.4 | 2,90 5.0 650 | 5.0 650 6.0 (1,380 6.1 1,470
......... eeeed] 7.9 3,530 5.2 775 | 6.0 | 1,380 | 6.2 [1,560 ( 5.8 1,210
............. 14.4 |15,000 5.811,210 | 5.3 840 | 5.4 910 | 5.5 980
1.9{9,500| 9.9 |6,340| 5.2 775 | 5.1 710 | 5.3 840 | 5.35 875
9.0]5,020| 8.4 | 4,180 5.0 650 | 5.05 680 5.2 775 5.1 710
7.312,780 | 7.7 |3,270 5.1 710 | 5.0 650 | 5.3 840 | 5.2 775
7.8312,780 | 7.5 |3,020 5.0 650 [ 4.8 535 5.3 840 | 5.3 840
7.112,540 ) 7.7 |3,270 4.8 535 | 4.7 48| 5.2 4 75| 5.1 710
7.6 13,140 | 7.1 |2,540 4.8 535 | 4.8 535 | 5.1 710 | 5.1 710
7.513,020 | 7.6 |3,140 6.6 11,970 | 6.1 | 1,470 5.0 650 | 4.8 535
7.718,270 | 8.6 | 4,460 5.4 910 | 5.4 910 | 4.8 535 | 4.7 480
9.9 | 6,340 | 10.9 | 7,900 5.6 (1,060 5.2 75 4.7 480 | 4.75 508
10.0 { 6,490 | 9.3 | 5,440 7.5 13,020 7.2 |2,660| 4.6 430 | 4.55 406
8.3 14,050 8.5 |4,320 6.2 11,560 6.0 [1,380 4.55 406 | 4.5 381
8213920 80 13660| 5.6,1,060] 5.4 910 | 4.5 381 | 4.5 381
8.1 3,790 7.5 |3,020 5.3 840 | 5.4 910 | 4.4 334 | 4.5 381
7.5 3,020 | 7.2 [2,660| 9.3]5,440| 8.7 | 4,600 4.6 430 | 4.4 334
7.1 2,540 1 6.8 (2,190 | 8.4|4,180| 7.8 | 3,400 | 4.4 334 | 4.4 334
8.6 4,460 | 7.6 | 3,140 7.412,000( 7.4 |2,900] 4.4 334 | 4.4 334
7.1 2,540 7.2 | 2,660 6.8 12,190 | 6.6 | 1,970 | 4.4 334 | 4.4 334
6.7 2,080 ) 6.4 1,760 6.4]11,760 | 6.3 | 1,660 ] 4.5 381 4.4 334
6.3 1,660 | 6.35 | 1,710 6.2 1,560 | 5.8 [1,210 | 4.45 358 | 4.4 v+ 334
6.2 1,560 1 6.0 | 1,380 5.6 11,060! 5.6 (1,060 4.3 289 | 4.3 289
5.9 1,300 | 5.8 [1,210 5.4 910f 5.3 840 | 4.3 289 [ 4.2 246
5.7 1,130 | 5.7 | 1,130 5.5 930} 6.7 |[2,080| 4.2 246 | 4.2 246
5.5 980 | 5.3 840 9.6 5,800 | 9.8 |6,190 | 425 268 | 4.25 268
......... veeei|oceeaai|aenea.| 9.8(6,190 | 10.1 | 6,640 | 4.2 246 | 4.2 246
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Daily gage height, in feet, and discharge, in second-feet, of Winooski River at Monipelier,
Vi., for 1912—Continued.

July. August. September.
A. M. P. M. A M. P. M. A M. P. M.
Day.
Gage | Dis- | Ga, Dis- | Gage | Dis- | Gage | Dis- Lis- | Ga; Dis-
height.|charge.[height.|charge.|height./charge.|height.|charge.|height.|charge.|height.|charge.
4.2 246 | 4.2 246 |1 4.3 289 [ 4.2 246 | 4.0 168 | 4.1 206
4.1 206 | 4.2 246 | 4.2 246 | 4.2 246 1 3.9 132 | 4.2 246
4.0 168 | 4.0 168 | 4.2 246 | 4.3 289 | 4.6 430 | 4.4 334
3.9 132 ] 3.8 100 f 4.3 289 | 4.5 3811 4.25 268 | 4.2 246
3.8 100 ) 3.65 62 4.3 289 | 4.3 289 | 4.3 289 | 4.2 246
6.l 3.6 51| 3.5 33| 4.3 2801 4.3 289 | 4.35 312 | 4.4 334
T 3.5 33| 3.5 33] 4.3 289 | 4.3 289 | 4.4 334 | 4.45 358
8o 3.45 26| 3.4 19] 4.3 2801 4.3 289 | 4.0 168 | 4.0 168
¢ 3.5 33| 3.6 51 4.3 280t 4.3 2891 4.2 246 | 4.25 268
0.l 3.6 51| 3.6 511 4.3 289 1 4.4 334 | 4.1 206 | 4.1 206
1 4.0 168 | 4.1 206 4.5 3811 4.5 381{ 4.2 246 | 4.2 246
120l 4.4- 334 | 4.3 280 | 4.5 381| 4.6 4301 4.2 246 | 4.4 334
13 4.3 289 | 4.2 2461 4.3 289 4.25 268 | 4.156 2% | 4.15 226
4. 4.3 289 | 4.2 246 | 4.1 206 | 4.1 206 | 4.15 226 | 4.2 246
5.l 4.3 289 | 4.3 289 | 4.0 168 § 4.1 206 | 4.7 480 | 5.0 650
6. 4.2 246 | 4.3 289 | 4.1 206 7 4.15 226 | 4.8 5351 4.9 590
17l 4.2 246 | 4.2 246 | 4.1 206 | 4.2 246 | 4.9 590 | 4.7 480
18 4.2 246 | 4.15 226 | 4.3 2891 4.3 289 | 4.8 535 | 4.8 535
19l 4.1 206 | 4.1 206 { 4.1 206 | 4.0 168 } 4.75 508 | 4.8 535
20 e 4.0 168} 3.9 132 4.0 168 | 4.0 168 | 4.9 590 | 5.6 1,060
3.6 511 4.0 168 | 4.1 206 | 4.1 206 | 5.5 980 | 5.3 840
4.7 480 1 4.2 246 | 4.1 206 1 4.1 206 | 5.0 650 | 4.8 535
4.5 3811 4.3 289 3.8 1001 3.9 132 4.6 430 | 4.5 381
4.3 289 | 4.3 289 | 3.7 731 3.6 51| 4.6 430 | 4.5 381
4.2 246 | 4.1 206 | 3.6 51 3.6 511 4.5 381 | 4.5 381
3.9 1321 3.65 621 4.1 206 | 4.05 187 | 4.5 381 | 4.4 334
4.0 168 | 4.0 1681 4.0 168 | 4.0 1681 4.4 334 | 435 312
4.05 187 | 4.0 168§ 4.06 187 | 4.0 168§ 4.4 334 | 4.5 381
4.0 168 | 4.0 168 { 4.0 168 | 4.0 168 | 5.4 910 | 5.4 910
4.1 | *206 ] 4.2 2461 4.1 206 | 4.1 2061 4.9 590 | 4.75 508
4.2 246 | 4.3 289 | 3.9 132 | 3.9 132 oot
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Daily gage height, in feet, and discharge, tn second-feet, of Winoosks River at Montpelier,
Vi., for 1912—Continued.

October. November. December,
A. M. P. M. A. M. P. M. A M. P. M.
Day.
Gage | -Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Ga, Dis-

height.|charge.|height.charge. height.|charge. height.|charge.|height.|charge. height.|charge.
4.7 480 | 4.7 480 4.7 480 | 4.7 480 | 4.8 535 | 4.8 535
4.65 455 1 4.5 381 4.7 480 | 4.8 535 4.7 480 | 4.7 480
4.4 341 4.4 334 4.6 430 § 4.65 455 |1 5.0 650 | 4.8 535
4.25 268 | 4.1 206 4.6 430 | 4.6 430 | 4.8 5351 4.8 535
4.2 2461 4.0 168 4.6 430 ] 4.5 381] 5.3 840 | 5.4 910
3.9 132§ 3.8 100 4.6 4301 4.7 430 | 5.2 775 | 5.0 650
4.3 280 | 4.3 289 4.6 4301 4.6 430 | 5.0 650 | 4.8 535
4.3 2891 4.3 289 7.0]2,420| 6.8 12,190 | 4.8 535 | 4.8 535
4.3 289 ] 4.2 246 6.2 ]1,660] 6.0 1,380 | 4.8 535 | 4.9 590
4.3 289 | 4.3 289 5.4 910 | 5.3 840 | 4.8 535 | 4.8 535
4.1 206 | 4.2 246 5.0 650 | 5.1 710 | 4.7 480 | 4.8 535
4.1 206 | 4.1 206 5.4 910 | 5.4 910 | 4.8 535 | 4.8 535
4.7 430 | 4.5 381 5.2 751 5.0 650 | 4.8 535 4.7 480
4.4 3341 4.4 334 7.012,420{ 6.9 | 2,300 4.7 480 | 4.8 535
4.4 334} 4.6 430 6.3 11,660 6.0 |1,380] 4.8 535 | 4.8 535
4.4 334 4.4 334 5.4 910} 5.3 840 | 4.6 430 | 4.65 455
4.35 3121 4.3 289 5.3 840 | 5.3 840 | 4.6 430 | 4.7 480
4.25 2681 4.25 268 5.2 775 |1 5.0 650 1 4.7 430 4.7 430
4.0 1681 3.9 132 4.8 535 | 4.8 5351 5.0 650 | 5.3 840
3.9 132§ 3.9 132 4.8 535 | 4.8 535 | 5.1 710 | 4.8 535
4.3 289 | 4.3 289 4.7 480 f 4.8 535 | 4.8 535 | 4.6 430
4.15 226 | 4.1 206 4.8 535 | 4.8 535 4.35 3121 4.3 289
4.0 168 | 4.4 334 4.8 535 | 4.8 535 | 4.3 289 | 4.3 289
10.2 16,790 | 8.8 | 4,740 4.8 535 | 4.9 590 | 4.3 280 | 4.3 289
8.0 13,660 7.3 |2,780 4.8 535 | 4.8 535 | 4.4 334 | 4.4 334
6.3 | 1,660 6.0 [1,3% 4.8 535 | 4.8 536 | 4.4 334 | 4.3 312
5.5 980 [ 5.3 840 4.9 590 | 4.8 5351 4.4 334 | 4.55 406
5.0 650 [ 5.1 710 4.8 535 | 4.8 535 | 4.5 338L| 4.5 381
4.7 480 [ 4.7 480 4.8 535 | 4.8 535 | 4.5 381 | 4.45 358
4.7 480 [ 4.9 590 4.7 480 | 4.75 508 | 4.5 381 | 4.5 381
4.7 480 | 4.7 480 Jooeo e e e 5.1 710 | 5.2 775

Note.—Relation of gage height to discharge affected by ice from first part of January until the latter
part of March; from the beginning of the period, ice forming rapidly until 30 inches thick, iage heights
were read to water surface. Readings were taken at 8.30 a. m. and 4.30 p. m. Daily di ge deter-
mined from a rating curve well defined below 8,000 second-feet.

WORCESTER BRANCH OF WINOOSKI RIVER AT MONTPELIER, VT.

Location.—At Montpelier, a short distance below the plant of the Lane Manufactur-
ing Co., near the junction of Worcester Branch with the main stream.

Records available.—May 15, 1909, to December 31, 1912.

Drainage area.—Not measured.

Gage.—Vertical staff, fastened to a stone wall and tree about 100 feet below the plant;
datum unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from a steel highway bridge about 300 feet
below the gage. i

Winter flow.—Relation between gage height and discharge during the winter months
is materially affected by ice.

Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream
above this station, makes the computation of the mean daily flow, based on two
observations, inaccurate, but as a good rating curve has been developed it is con-
sidered advisable to publish the gage reader’s observations together with the rate
of flow corresponding to each.
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Discharge measurements of Worcester Branch of Winooski River at Montpelier, Vi., in
191

2.
Gage Dis-
Date. Hydrographer. height. | charge.
Feet. Secft.
Sept. ‘a0 1| 60
ept. 1. .
Oct. 12b 1.11 22.7
13b 2.79 329
14b| 1.95 131

a Made under complete ice cover of first bridge below gage.
b Made by wading near the gage.

Daily gage height, in feet, and discharge, in second-feet, of Worcester Branch of Winooski
River at Mongpelier, Vi., for 1912.

[S. A. Luke, observer.}]

February. March.

A M. P. M. A M. P. M.

Gage | Dis- Gage Dis- Gage Dis- ;
height. | charge. | height. | charge. | height. | charge. | height. | charge.

A C=R- R\ L S
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Daily gage keight, in feet, and discharge, in second-feet, of Worcester Branch of Winooski
River at Montpelier, Vi., for 1912—Continued.

April. ) May. June.
Day. A M. P. M. A M. P. M. A. M. P. M.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height.|charge. height.|charge. height.|charge.|height.|charge. height.icharge. height.|charge.
4.4 842 3.8 632 | 2.0 145 2.0 145 5.411,230 | 4.1 734
3.2 447 3.0 390 | 1.9 127 1.9 127 3.0 390 | 2.8 335
2.7 309 2.6 283 | 1.8 110 1.7 94 2.8 335 | 3.2 447
2.4 234 2.3 2101 1.8 110 1.8 110 2.8 335 | 2.5 258
2.0 145 2.7 309 ... ]eaaea.. 1.6 79 2.4 234 | 2.2 187
4.0 700 4.5 878 2.9 362 2.1 165 | 2.0 145
5.711,350 | 10.0 | 3,540 2.1 165 2.3 210 2.1 165
10.0 | 3,540 6.0 | 1,480 1.9 127 2.0 45| 1.9 127
4.0 700 3.8 632 1.8 110 2.0 145 | 1.7 94
3.2 7 3.9 666 1.8 110 L6 79| L7 94
2.8 335 3.2 447 1.7 94 1.4 541 1.8 110
3.2 447 4.0 700 .. ..... 1.6 79 1.3 431 L5 66
3.4 506 4.0 700 1.7 94 1.4 54| 1.6 79
3.5 536 ... el 2.2 187 1.4 54 1.6 79
3.5 536 4.5 878 1.9 127 1.3 431 1.5 66
4.5 878 7.5 12,180 2.0 146 ... ... 1.5 66
5.8 1 1,400 4.7 954 3.5 536 1.5 66 | 1.4 54
4.0 700 4.5 878 2.8 335 1.3 43| L5 66
4.0 700 4.2 770 |.. 2.4 234 1.3 43 ] 1.4 54
3.6 568 3.2 447 2.4 234 1.2 34| 14 54
3.3 476 - 5,0 1,070 1.2 34| L3 43
3.1 418 3.2 447 1.2 34| L3 43
4.3 806 3.1 3%: 20 R 1.2 34
3.0 390 2.6 2383 1.1 5| 1.2 34
2.8 335 2.8 335 1.1 25| L3 43
2.6 283 oo 2.3 210 1.0 17 1.25 38
2.8 335 | 2.1 165 2.0 145 .9 10 1.3 43

2.4 2241 1.9 127 1.8 110 1.0 171 1.4 54 -
19 1271 1.8 110 2.4 234 1.0 171 1.0 17
19 127} 4.6 916 4.4 842 ... . ......s 1.0 17
.............. 5.0 | 1,070 4.9 L030 |oooon el
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Daily gage height, tn feet, and discharge, in second-feet, of Worcester Branch of Winooski
Tver at Montpegier, Vt., for 1912—Continued.

July. August. September.

Day. A.M. P. M. A. M. P. M. A. M. P. M.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- Gaie Dis- | Gay Dis-
height.|charge. height.|charge. height./charge. height.|charge. height.|charge. height.|charge.

1.2 34 1.4 54 | oiiifeaann.s 1.2 34

1.0 17 1.3 43| 1.1 25| 1.3 43

1.3 43 1.2 34! 1.5 661 1.5 66

.8 51 1.0 171 13 431 1.5 66

1.2 34 1.3 43 12 341 1.4 b4

1.3 43 1.2 34 1.4 54| 1.15 0] 1.3 43

.6 1 1.1 25 1.3 431 1.2 34| L3 43

1.0 17 1.1 25 1.3 L 3 N 1.1 25

.5 0 1.0 17 1.3 43 1.15 30 1.3 43

.5 0 1.1 25 1.0 171 1.1 251 1.2 34

1.2 34 1.1 25 1.1 25 1.1 251 1.3 43

1.3 43 L1 25 1.3 431 L1 25 1.4 54

.4 0 1.2 34 1.3 431 1.1 25 1.2 34

.6 1 1.2 34 1.3 431 1.1 251 1.2 34

.7 3 1.1 25 1.2 34 1.5 [-1 2 PO 2.0 145
.4 0 1.2 34 1.2 34 1.4 54| 3.0 390 | 2.4 234
.6 1 1.4 54 1.0 17 1.0 171 L7 941 L9 127
W7 3 1.4 1.0 171 1.3 431 1.5 66
1.0 17 1.3 1.1 251 2.7 309 2.6 258
.6 1 .7 1.1 251 2.5 258 1 2.2 187
.............. .9 1.1 25| 2.2 1871 2.0 145
1.3 43 1.3 1.1 25 leeeiiifoannnn 1.9 127
1.2 34 1.4 1.0 17| 1.4 54 1.6 79
1.2 34 1.4 1.0 17| 1.3 431 1.5 66
1.1 25 1.3 1.0 17] L3 43} 1.5 66
.9 10 1.3 1.3 431 1.2 34 L45 60
.8 5 .9 2.0 145( 1.2 341 L5 66
.............. 1.0 1.3 431 1.35 481 1.5 66
8 5 1.2 1.5 66 [-ceeefeann--. 1.2 34

7 3 1.3 1.3 43| 1.7 94| 1.8 110

7 3 1.4 1.3 - 20 RN DR PR B
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Daily gage height, in_feet, and discharge, in second-feet, of Worcester Branch of Winoosk:
wer at Montpelier, Vi., for 1912—Continued.

October. November. December.

Day. A. M. P. M. A M. P. M. A.M. P. M.
Gage | Dis- | Gage | Dis- | Gaj Dis- | Gage | Dis- Ga%e Dis- | Ga; Dis-
height.|charge.[height.|charge. hpigiei:. charge. |height.|charge. height./charge.|height.|charge.

1.5 66 1.5 66 1.6 K- R SR 1.5 66

1.5 66 1.9 127 2.1 251 1.3 43| 1.5 66

1.5 (771 R P 1.8 10| 3.7 600 | 2.9 362

1.3 43 1.5 66 1.5 66| 3.5 536 | 2.8 335

1.1 25 1.6 79 1.5 66 2.1 165 | 2.0 145

1.1 25 ] 1.4 54 1.5 66 1.6 79| 2.5 258 | 2.9 362
1.1 25 1.3 43 15 66 19 127 2.7 309 | 2.5 258
1.2 34| 1.3 43 5.8 11,400 3.9 666)....... cee-.-l 2.0 145
1.2 34| 1.2 38 3.1 418 2.7 309 | 1.7 9] L8 110
1.2 341 1.2 L2720 PR [ 2.6 23] L7 9] 14 127
1.1 251 1.4 54 2.6 283 2.3 210 | 1.7 941 1.6 79
1.1 25| 1.2 34 1.9 127 1.7 94 1.6 791 1.6 79
2.8 835 [eeeiifounn-n 1.9 127 2.0 145} 1.3 431 1.3 43
1.8 110) 1.9 127 2.6 283 2.8 3351 1.35 481 1.5 66
1.8 10| 2.0 145 3.1 418 2.8 335 |.eeeei]enenn-- 1.5 66
1.7 941 1.9 127 2.5 258 2.3 210} 1.5 66| 1.5 66
1.4 541 1.5 66 |oveoii]emnnnn- 2.1 165 ( 1.3 43 | 1.45 60
1.3 431 L5 66 2.0 145 1.8 1o 1.3 431 1.5 66
1.2 34| 1.4 54 1.9 127 1.8 10| 1.5 66| 2.7 309
1.3 43 1.8 110 1.7 94 2.6 283 | 2.2 187

1.3 43| 1.3 43 1.7 94 1.7 94| 1.5 66| 1.6 79
1.2 34| L3 43 1.9 127 1.9 127 |oeeenfeeann 1.4 54
1.1 25| L5 66 1.7 94 1.8 10 L5 66| 1.5 66
8.5|268., 4.5 878 |oeei]omenn- 1.6 9] L5 66 | 1.45 60
511,110 3.9 666 1.7 94 1.8 10 |.eeenidoannans 1.4 54
26. . i, 3.1 418 | 2.9 362 1.7 94 1.7 94| 1.4 54| 1.4 54
.. 2.5 258 1.6 79 1.6 79| 135 48| 1.4 54
2.1 165 1.5 66 1.5 661 1.3 43 ] 1.4 54

1.9 127 1.4 54 1.5 66 |-eeioiideaaa-ns 1.3 43

1.8 110 1.4 54 1.5 66| 1.2 34) 1.4 54

1.6 {120 TN R R I, 1.6 79| 1.5 66

NoTe.—Gage heights read about 6.50 a. m. and 4.30 p. m. Daily discharge determined from a well~
defined rating curve.

DOG RIVER AT NORTHFIELD, VT.

Location.—At the highway bridge in Northfield, Vt., near the Norwich Uni-
versity grounds. Union Brook flows into Dog River a short distance below this
station.

Records available.—May 14, 1909, to December 14, 1912. Records from May
14, 1909, to August 23, 1910, from lower bridge. Records from August 23, 1910,
to December 31, 1912, at present location.

Drainage area.—57 square miles.

Gage.—Vertical staff, attached to highway bridge.

Datum.—Unchanged.

Channel.—Probably permanent.

Discharge measurements.—Made from highway bridge at high stages and by
wading at low stages. .

Winter flow.—Relation between gage height and discharge during the winter
months is seriously affected by ice.

Accuracy.—The rating curve for this station is good. Diurnal fluctuation, due to
power operations, exists to some extent, but it is not thought that it will
materially affect computations based on semidaily observations.
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00 feet above the bridge. Through a typographical error this measurement was
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feet beliow the bridge.

ater Su;

1
0

.

Jan.

Discharge measurements of Dog River at Northfield, Vt., in 1911-12.
Daily gage height, in feet, of Dog River at Northfield, Vi., for 1912.

b Made by wading 5
Day.

a Made by wadin
given incorrectly in

1912,
Sept. 13b| J. G. Mathers......

1911.

June 19 G. H. Canfield....

Date.

124

Nore.—Relation of gage heights to discharge affected by ice Jan. 7 to Mar. 15.
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Daily discharge, in second-feet, of Dog River at Northfield, Vi., for 1912.
Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov Dec.
92 419 17 8 10 25 82 71
91 223 12 9 31 30 94 67
78 223 14 19 20 23 79 223
72 184 12 13 16 20 69 136
68 156 10 10 16 23 3 105
111 130 6 13 17 18 68 163
105 136 13 8 14 18 90 136
86 111 12 9 12 16 332 111
84 84 10 8 10 14 184 82
82 9 ] 10 9 18 142 86
69 90 16 13 -15 17 123 79
63 81 12 18 17 21 111 55
69 76 11 10 10 20 149 57
89 62 13- 15 11 16 149 55
65 50 12 13 10 23 156 59
94 53 9 10 69 21 1 59
274 52 7 10 28 20 99 52
177 44 8 10 18 17 99 50
130 41 25 12 20 16 88 111
136 37 12 11 41 16 81 72
496 33 16 8 94 18 7 48
256 30 43 8 47 15 77 52
223 27 20 10 33 55 73 46
177 24 11 9 30 838 69 39
142 23 12 9 25 312 77 35
2 35 192 123 23 10 12 21 149 75 39
b 7 41 192 111 21 9 28 27 130 71 39
28 50 149 86 19 8 13 19 111 67 39
b3 R 149 130 156 17 8 10 21 86 57 37
L 177 105 443 16 8 10 48 79 63 47
Bl 156 [...oe... 419 ... 10 10 [ooenenns 67 |.xoo... 105
Nore.—Daily discharge determined from a well-defined rating curve.
Monthly discharge of Dog River at Northfield, Vt., for 1912.
[Drainage area, 57 square miles. ]
Discharge in second-feet. (dR‘mtif ft
epth in
Month. mcﬁes on |Accu-
R Per drainage | T30V
Maximum. | Minimum..| Mean. | square area)g
mile. .
177 35 76.0 1.33 0.79 | A.
1,320 84 345 6.056 6.75 | A.
496 63 151 2.65 3.06 | A.
419 16 85.5 1.50 1.67 | A.
43 6 12.7 .223 .26 { B.
28 8 1.5 .202 .23 | B.
94 9 25,3 444 .50 | B.
838 14 72.6 1.27 1.46 | A.
332 57 103 1.81 2.02 | A.
223 35 76.0 1.33 1.53 | A.




126 SURFACE WATER SUPPLY, 1912, PART IV.

LAMOILLE RIVER AT JOHNSON, VT.

Location.—At the highway bridge in the town of Johnson on the main road from
the railroad station to the post office, about 400 feet above the mouth of Gihon
River. :

Records available.—July 14, 1910, to December 31, 1912; from July 28, 1909, to
July 13, 1910, a station was maintained on the Lamoille at Morrisville.

Drainage area.—Not measured.

Gage.—Chain, fastened to the hand rail of the bridge.

Channel.—Probably permanent; bed composed of gravel; ledge rock projects from
the left bank; a small gravel riffle about 350 feet below the bridge will prevent
backwater at the gage.

Discharge measurements.—At high stages made from footbridge; at low stages,
by wading about 500 feet above the bridge. N

Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream
above this station, makes the computation of the mean daily flow, based on two
observations, inaccurate, but as a good rating curve has been developed it is
considered advisable to publish the gage reader’s observations, together with the
rate of flow corresponding to each.

Discharge measurements of Lamoille River at Johnson, Vi., in 1912.

Date. Hydrographer. hfa}iz%et. ch]:;,rlsg‘e.
Feet. Secft.
Feb. 24al G. H. Canfield ... ... .. it it aee e et reeaeeaaeaacananens 3.70 155
Aug. 290 | J. G. Mathers.. ... ... i 2.57 206
Oct. 19 | C. 8, De GOlyer oottt ittt et aeaaeeneanen 2.69 238

. a Measurement made under complete ice cover at bridge.
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Deaily gage height, in feet, and discharge, in second-feet, of Lamoille River at Johnson, V.,
Jor 1912—Continued.

November. December.
Day. A. M. P. M. A M. P. M.

: Ga; Dis- | ms G: Dis- | Gage | Dis- G Dis-

Time. height.|charge. Time. hpiag%i charge. Time. height.|charge. Time. | oight. |charge.
700} 3.1 3851 1.00} 3.2 425 | 8.00 3.3 4651 4.00} 3.0 345
7.001 3.2 4251 1.00} 3.6 600 | 7.00 2.7 2421 1.00| 2.8 275
8.001 3.4 510 | 1.00} 8.3 465 | 7.00 5.3 (1,600f 1.00| 5.0 1,400
7.00| 3.1 38 { 100§ 3.2 4251 7.00 4.1 8551 1.00] 4.2 910
7.00{ 3.0 345 | 1.00| 3.1 3851 7.00 3.8 700} 1.00} 3.8 700
7.00| 2.9 310 | 1.00} 3.1 38 ] 7.00 8.7 650 1.00} 4.2 910
7.001 3.0 345 | 1.00| 3.1 385 | 7.00 4.3 965 ] 1.00] 4.4 1,020
7.00] 83 13,80} 1.00/ 8.0 |3,650| 8.00 4.0 800 { 3.00{ 3.4 510
7.0010 5.6 {1,810) 1.00| 5.1 11,460| 7.00 3.1 38 ] 1.001 3.2 425
8.00f 50 |1, 4.00 ) 4.7 {1,200 7.00 3.0 345 1.00| 3.2 425
7.00{ 3.7 650 | 1.00; 3.6 600 { 7.00 3.0 345§ 1.00| 3.3 465
7.00§ 3.5 5556 | 1.00| 4.3 965 | 7.00 3.1 3851 1.001 3.2 425
7.00§ 3.3 4651 1.00| 3.2 4251 7.00 3.0 3451 100} 3.0 345
7.00} 3.9 7501 1.00§ 5.1 | 1,460 7.00 3.0 345 | 1.004 3.15 405
7.007 4.9 |1,330] 1.00} 5.1 |1,460| 8.00 3.1 38 | 3.00) 2.9 310
7.001 4.5 | 1,080} L00[ 4.6 | 1,140 7.00 3.0 345) 100} 3.1 385
8.00( 4.3 965 | 4.00| 4.5 | 1,080} 7.00 3.0 345 1.00] 3.4 510
7.00 | 4.0 800 | 100} 4.1 855 | 7.00 3.1 38 | 1.00| 3.2 425
7.00 | 3.2 4251 1.00| 3.4 510 | 7.00 3.0 345 1.00} 4.1 855
7.00 | 3.3 465 | 1.00 | 3.4 510 [ 7.00 4.0 800 1.00{ 4.1 855
7.00 1 3.4 510 | 1.00| 4.3 965 [ 7.00 3.5 5551 1.00| 3.6 600
7.00| 2.6 212 100 2.7 2421 8.00 3.9 7501 4.00) 3.7 650
7.00| 2.35 1511 1.00| 3.3 465 | 7.00 3.3 465 | 1.00} 3.4 510
7.00| 3.0 345 5.00] 3.2 425 | 7.00 3.4 510 | 1.00( 3.5 555
7.00| 3.1 88| 1.00| 3.2 4251 7.00 3.5 555 1.00)] 3.6 600
7.00( 3.4 510 1.00| 3.5 555 | 7.00 3.0 3451 1.001 3.1 . 385
7.00] 3.2 425 1.00| 3.25 451 7.00 3.1 385] 1.00] 3.2 425
7.00| 3.1 3851 3.00| 3.2 425 | 7.00 3.2 4251 1.00| 3.0 345
7.00§ 2.85 292 | 1.00| 2.8 2751 8.00 3.3 4651 4.00| 3.1 385
7.00 1 3.1 38 | 1.00| 3.0 345 | 7.00 3.0 3451 1.00{ 3.1 385

.......................................... 7.00| 3.2 4251 1.00| 3.8 465

NotE.—Discharge determined from a rating curve well defined below 5,000 second-feet.

&
MISSISQUOI RIVER NEAR RICHFORD, VT.

Location.—At the highway bridge 200 feet below the Central Vermont Railroad
bridge, 3 miles downstream from Richford, about 3 miles below the mouth of
North Branch and 2 miles above the mouth of Trout River.

Records available.—May 29, 1909, to December 31, 1912.

Drainage area.—300 square miles.

Gage.—Chain, fastened to the downstream side of the bridge; installed June 26,
1911. From May 29, 1909, to December 31, 1910, the gage was just below the
plant of the Sweat, Comings Co.; this site was found unsatisfactory because of the
great daily fluctuation caused by the operation of the turbines.

Channel.—Deep; banks not liable to be overflowed; bed composed of gravel, bowl-
ders, and rock ledge; current sluggish at low stages. A well-defined riffle about
half a mile downstream protects the gage from backwater from the niills below.

Discharge measurements.—At high stages made from downstream side of bridge;
at low stages by wading.

Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream
above the station, makes the computation of the mean daily flow, based on two
observations, inaccurate, but as a good rating curve has been developed it is con-
sidered advisable to publish the gage reader’s observations, together with the rate
of flow corresponding to each.
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Discharge measurements of Missisquoi River near Richford, Vi., in 1912.

Date. Hydrographer. h(e}iag'%et. chI;i'sg-e.
Feet. Sec.ft.
Feb. 26e] G. H. Canfield. . ......couiriiiiaiiiiiiaicecarcaiaaaaranens e eeaneanaeas 6.42 190
Aug. 27 1 ees 835
27 6.58 790
Oct. 18 5.94 407
18 5.81 360

a Made under complete ice cover.

Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River near
Richford, Vt., for 1912.

[P. Sloan, observer.]

March. April.

Day. AM. P.M. AM. P.M.

: : Gage | Dis- | s Gage | Dis- | Gage | Dis-
Time. |ygioht |charge.| T [height.|charge.| T ™€- [peight./charge.| T ™®- height. charge.
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Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River near
Richford, V., for 1912—Continued.

May. June.
Day. A M P. M. A M P.M

; Gage | -Dis- : Gage | Dis- : Gage | Dis- ; Ga, Dis-
Time. height.|charge. Time. ha’in%t charge. Time. heig%lt. charge. Time. haig%et charge.
7.0 {1,090 |.......0....... R 5.45 | 147 foeeiiiomiei]omennni]enanas
.............. 6.00 6.7 o (R PR P
6.6 815 | 4.30 6.6 815 5.45111.0 {4,580} 6.30 ] 10.4 4,010
6.45 370 PRRPURII RN PR 6.00( 9.9 3,540} . .. |o.oiiifeman.as
6.25 590 | .eaiiifiin.es e 8.30] 9.0 |2,730 | uiiifereaninfianann .
6.2 560 | 4.30 545 7.8 {1,700} 4.00] 7.1 1,160
6.5 k(LU P 7.30] 8.2 |203 6.45| 80 1,860
6.4 685 | ...... 5451 7.7 | 1,620 ..o . feeiniiifiaann
6.3 620 | 7.00 6.001 7.1 | 1,160 | ... feeeencs]emuncns
6.5 750 { 6.30 5451 6.8 950 | 6.30 | 6.7 880
6.6 815 {....... 5451 7.1 | 1,160} 7.00 | 7.0 1,090
6.2 560 | 4.30 5301 6.8 950 |.......].. PR P
.............. 5.00 5.15] 6.8 FL U RN FRRRN ORI
7.3 [ 1,310 7.00 5451 6.5 750 | 4.15) 6.5 750
DN P I - 1] 6.00| 6.3 620 | .. . ]eeeean]en venee
6.7 880 |....... 6.30{ 6.1 500 |ooeeee]eaennnafenns .-
7.2 {1,240 4.00 5.451 6.1 500 | 430 6.0 445
9.5 [3,180 |....... 5.30 | 5.95 4201 500 5.8 370
PO P N PR 5.30 | 5.75 326 [Loeiiiifeinnann]en PO,
7.7 | 1,620} 4.00 5.30 ] 5.7 304 |..... ... PR PR
8.3 12120 500 6.00| 565 2841 5.00 | 5.65 284

J O P 5.15 530! 5.6 264 [o.oo..eennnnn .-
7.6 | 1,540 |...... 6.30| 5.45 210 | 4.00| 5.3 62
7.4 11,380 | 4.30 5301 5.3 162 | e et ]aenaas
8.8 |2,550 |....... 530 5.4 193 |oeeeeis|ereanai]iaannns
00| 5.5 227 | 415| 5.55 246
.30t 5.5 227 | 4.30| 5.45 210
.45 5.45 210 | 4.15| 5.4 193
30| 5.4 193 |.......].. R P
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Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River near
Richford, Vt., for 1912—Continued.

July. August.
Day. A M. P. M. A M. P. M.
: Gage | Dis- " Ga; Dis- . Ga Dis- ; Ga; Dis-
Time. \hoight.|charge.| T M- |height. [charge.| TIMe- hnigiet charge.| TI08: (height, |charge.
1. 8.15| 5.1 5.45 | 4.8 45| 5.15]| 4.85 54
2. 530 | 4.6 5.30 | 4.8 5.30 | 4.8
: HE: HE
4. 5. X 3 3
5. 5.30 | 4.9 5.45 | 5.25
6. 5.45| 4.9 5.30 | 5.25
7. 6.00 | 5.0 5.45 | 5.05
8. 530 | 4.9 5.30 | 4.9
9. 530 | 4.8 530 | 4.8
10. 5.15| 4.8 545 4.9
11 530 48| 54| 415 50 | 84 |.......|-
12, 530 5.1 5.30
i3. 5.30| 5.0 g §g
4. [ PP .
15. 4.9 5.45
16. 4.85 5. 45
17. 4.8 5. 45
18. 4.75| 38| 430 | 465 24}.......
19. 4.7 5. 45
20. 4.8 5.30
21. 4.75 5.30
22. 4.9 5.30
23. 4.9 6.00
24. 4.8 6.00
25. 475 38 |iieceii]ecnennafovaransfoniiinaforenaan
26. 4.8
27. 4.8
< T PR F PO
29. .30 4.8
30. .45 | 4.85
31... .30 | 4.8
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Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River mear

- Richford, Vt., for 1912—Continued.

September. October.
Day. A M. P. M.

: Ga; Dis- . Dis- Dis- & Ga; Dis-
Time. hoig%ﬁ’ charge. Time. charge, charge. Time. hm‘g]gwer charge.
1,540 | 3.30| 7.5 1,460
1,380 | 3.30 | 7.3 1,310
1,020 |, coonfeinnnnn]ienans
750 | 430 6.6 815
(21570 PR PO
....... 4.00 | 6.1 500
6.0 45| 415] 6.0 445
6.1 50| 4.30| 6.05 472
5.95 420 | 4.30( 5.9 394
5.95 420 | 4.30 | 5.95 420
6. 45| 4.30 | 6.0 445

6.

7.3
6.7
6.3
8.5
10.6
9.2
e
7.2
6.8
65 | 750 |.......
6.15| 530 | 430
60 | 4450 .

-

ppoe oo
| -Ner

SPee
0D O

© Swono
-3 a:cnoo«:a

SeN®
XYY

72| 4.30
394 | 4.30
347 |.......
2,280 | 4,15
4,200 | 4.00
3,360 |.......
2,030 | 4.30
1,540 [ 3.30
1,020 | 4.30
815 |.eun.n.
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Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River mear
Richford, Vt., for 1912—Continued.

November. December.
Day. A M. P. M. A M. P. M.
; G Dis- : G Dis- : Gage | Dis- Gay Dis-
Time. hpi:ﬁ charge.| Time. hniﬁ?’ charge. Time. hnig%t charge. Time. hpigg}:]ef charge.
ST
.00 9.5
6.3 620 | 4.30 6.3 620 | 7.30 9.1
6.2 560 foeeeeni]-neenn- eeeae| 7.00 7.8
6.1 500 | 4.30 6.0 445 | 7.00 7.4
6.1 500 | 4.30 8.1] 1,940 ) 7.00 8.0
12.0 | 5,550 | 3.00 | 11.7 [5,250 |.......|--e-...
110 | 4,580 [....o.ifeeen oot 8.45 6.6
................................... 7.00 6.6
8.2 | 2,030 7.30 7.7
7.6 | 1,540 8.00 7.5
7.2 11,240 6.30 7.4
8.2 | 2,030 7.30 7.9
9.4 13,00 | 400 9.2[2,910|.......|--.....
8.8 12,550 |. 8.15
.............. 7.45
7.4 11,38 7.30
7.1 11,160 7.15 3
6.9 | 1,020 7.30 § 12.
7.2 |1
7.4 |1
7.1 [1
e
Y
6.5
6.25
6.2

NortE.—Daily discharge determined from a fairly well-defined rating curve. All discharges above 1,500
second-feet depend on a single measurement.

CLYDE RIVER AT WEST DERBY, VT.

Location.—Just below plant of the Newport Electric Light Co., at West Derby, Vt.

Records available.—May 25, 1909, to December 31, 1912,

Drainage area.—Not measured.

Gage.—Staff, in two sections; low section about 75 feet below the plant; high-water
section nailed to a tree on the right bank 10 feet farther downstream; datum
unchanged.

Channel.—Bed rough; fall of river rapid near and below the station.

Discharge measurements.—Made from highway bridge about half a mile below
the gage.

Artificial control.—At West Derby are two dams, both operated under the same
management; at the upper dam part of the water is used by a paper mill and
the remainder is delivered to the water wheels at the electric plant through a
steel penstock; the total operating head from this dam is about 108 feet. All
the flow from the second dam is diverted to the wheels in the power house, giving
a head of about 30 feet. Practically no water is stored at the upper dam, but a
pond of considerable size may be made by building a dam above this point.
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Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream
above this station, makes the computation of the mean daily flow, based on two
observations, inaccurate; but as a good rating curve has been developed it is
considered advisable to publish the gage reader’s observations, together with the
rate of flow corresponding to each.

The following measurement was made by J. G. Mathers:
August 26, 1912: Gage height, 2.20 feet; discharge, 134 second-feet.

Daily gage height, in feet, and discharge,;'n second-feet, of Clyde River at West Derby, V.,
or 1912. .

[E. C. Rogers, observer.]

April. : May.
Day. A. M. P. M. A M. P. M.

; Gage | Dis- | m; Gage | Dis- |m: Gage | Dis- | m: Gage | Dis-
Time. }mig%\f charge. Time. hai%%t charge. Time. height.[charge.| Time. hoia%r harge,
2.50 228 1 5.30 | 2.50 228 | 7.35] 3.3 790 { 6.45| 3.2 690
2.53 241 | 6.00| 2.58 263 | 8.10| 3.2 690 | 6.55 3.15 645
2.62 282 | 5.45| 2.58 263 | 7.45| 3.05 558 | 6.35| 3.05 558
2.68 312 | 6.15] 2.55 250 | 7.20| 3.05 558 | 5.15| 3.0 516
2.60 272 | 4.15] 2.62 282 8.40 | 3.0 516 | 6.15| 3.0 516
2.60 272 5.50 | 2.85 410 | 6,40 | 3.0 516 | 6.45| 2.95 479
3.0 516 | 4.30 | 3.45 940 | 7.30 [ 2.95 479 | 6.50 | 2.90 442
3.65(1,160 | 5.00{ 3.65|1,160 | 7.55 | 2.9 442 | 6.30 | 2.88 429
3.7 | 1,210 | 5,20} 3.75|1,260 | 8.50 | 2.88 429 | 7.00 | 2.88 429
3.7 1,210 | 4.15{ 3.7 [1,210 | 7.20| 2.88 420 | 4.50 | 2.88 429
3.6 {1,100 5.15] 3.5 990 | 7.30 { 2.82 391 | 4.40 | 2.82 391
3.5 990} 5.30) 3.4 890 | 8.15| 2.80 378 | 6.00 ([ 2.80 378
3.4 890 | 6.00! 3.4 890 | 8.40}1 2.80 378 | 5.50 2.78 367
3.35 840 | 5.30 | 3.35 840 | 7.45| 2.82 391 | 5.30 2.82 391
3.4 80| 5.00| 3.5 990 | 8.45| 2.85 410} 7.00 | 2.83 429
7.30 | 3.55]1,040| 6.25( 3.7 [1,210 | 8.00| 2.90 442 | 6.45| 2.92 457
8.201 3.9 {1,430 | 3.20| 4.0 | 1,540 | 6.50 | 2.98 501 | 7.00] 3.0 516
7.35) 4.2 11,760 3.50 | 4.25|1,820| 6.30 | 2.92 457 | 7.00 | 2.90 442
9.20| 4.2 | 1,760 | 3.30 | 4.15( 1,700 | 8.15| 2.92 457 | 5.00 ] 2.90 442
8.10| 4.0 |1,540] 6.20 | 3.9 | %430 8.20 2.88 429 | 5.25| 2.88 429
7401 3.8 [ 1,320 | 4.20| 3.7 [ 1,210 | 7.45| 2.92 457 | 6.45 | 2.92 457
8.10 | 3.65|1,160 |+5.20 | 3.6 [ 1,100 | 6.15| 2.90 442 | 6.30 | 2.88 429
7.45) 3.6511,160} 5.20 | 3.6511,160| 8.45| 2.90 4421 6.30 ] 2.90 442
7.45] 3.7 | L,210| 6.40) 3.85]11,380} 7.30| 2.85 410) 6.35) 2.83 429
6.20| 3.8 {1,320 6.15] 3.85|1,380 | 8.00 | 2.90 4421 4,50 | 2.88 429
.30 3.7 | 1,210 6.50 | 3.65|1,160 | 8.15 | 2.85 410 | €.50 | 2.85 410
.351 3.6 | 1,100 | 6.20| 3.5 990 | 7.50 | 2.82 391 6.15| 2.75 350
101 3.5 990 | 6.45] 3.4 8304 7.30} 2.75 350 | 6.45| 2.70 322
.15 3.4 80} 510 3.4 800 7.00f 2.72 333 6.45| 2.80 378
40| 3.35 840( 7.00| 3.3 790} 7.10 % 2.88 420 | 6.15( 2.92 457
................................... 8.20| 3.0 516 | 6.25} 3.15 645
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER.
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Daily gage height, in feet, and discharge, in second-feet, of Clyde River at Wesi Derby,

Vt., for 1912—Continued.

November.
Day. A M. P. M. A. M. P. M.
: Gage 3 Gage | Dis- A Gage | Dis- : Gage | Dis-

Time, height. Time, height. charge Time. height.|charge. Time. height.|charge.
6.50 | 2.40 4.10 | 2.42 198 | 6.30 | 2.42 198 | 4.156| 2.45 209
7.00| 2.42 4.40 | 2.42 198 | 6.20 | 2.40 190 | 4.20| 2.38 184
7.30 | 2.45 5.15 | 2.42 198 { 8.007 2.38 184 | 4.45 1 2.35 174
7.30 ] 2.45 5.25 ) 2.45 209 1 6.30( 2.38 184 | 4.30 ) 2.32 164
7.00 ] 2.42 5.45 | 2.40 190 | 8.25 ] 2.35 174 | 4.45) 2.32 164
8.001 2.40 5.15 | 2.40 190 7.20 2.32 164 | 4.351 2.32 164
8.00}| 2.38 5.00 | 2.35 174 | 7.10 2.35 174 | 4.16}1 2.38 184
7.30 | 2.35 5.16 | 2.35 174\ 7.00{ 2.55 250 | 4.161 2.60 272
7.00 | 2.30 5.25 1 2.30 158 | 6.45| 2.60 272 | 410} 2.62 282
6.45| 2.38 5.25 | 2.35 7 35 PR PR -] 4.25) 2,70 322
6.45 | 2.35 4.30 | 2.30 158 | 6.30| 2.72 3331 4.45) 2.75 350
7.251 2.25 5.30 | 2.28 153 | 7.501 2.75 3501 415 2.75 350
7.20 | 2.30 5.15 1 2.30 158 | 8.15| 2.70 322 410) 2.72 333
7201 2.25 4.30 ] 2.28 153 | 7.45| 2.80 378 | 4.201 2.78 367
7.10 | 2.32 5.00 | 2.32 164 | 7.30 | 2.80 378 430 2.78 367
6.50 | 2.35 500 2.32 164 | 8.05 | 2.72 333 | 4.45] 2.7 350
6.35 | 2.32 6.50 | 2.30 158 | 7.25 1 2.72 333 | 4161 2.70 322
7.30 2.32 5.00 | 2.32 164 | 7.25}1 2.70 3221 410 2.68 312
3 2.30 4.20 | 2.32 184 | 7.10] 2.68 312 | 4151 2.65 297
2.28 5.35| 2.25 145 | 7.20| 2.62 2821 4.30 | 2.60 272
2.25 5.00 | 2.22 137 | 7.55 | 2.58 263§ 4.15] 2.55 250
2.22 5.15| 2.20 132 | 7.15 | 2.56 250 | 4.30{ 2.50 228
. 4.451 2.22 137} 7.15}) 2.52 2371 4.20) 2.50 228
4.25| 2.32 164 | 8.00] 2.55 250 | 4.15) 2.52 237
4.45 | 2.40 190 | 7.45 | 2.52 237 | 410} 2.52 237
4.20 | 2.45 200 7.15]| 2.52 237 415 2.55 250
5.30 | 2.52 237 | 7.35] 2.50 228 | 4.15] 2.50 228

4.45 | 2.45 209 7.30| 2.45 200 | 4.30 ) 2.48
4.30 | 2.52 2371 7.35| 2.45 209 ] 410 2.42 198
4.40 | 2.52 237 | 8.00| 2.40 190 | 4.15) 2.38 184
4.30 | 2.50 22 0 (R PO PRI IR SORRIN IO,

December. December.
Day. A. M. Day. A. M. P. M.
: Gage | Dis- : Gage | Dis- . Gage | Dis-

Time. height./charge. Time. height.|charge. Time. height.|charge.
1....] 7.45 2.3§ 184 16....] .55 | 2.32 164 | 4.15}) 2.30 158
2.... 7.10| 2.35 174 17....| 800| 2.35 174 | 4.00} 2.30 158
3e...| 7.20) 2.42 198 18....| 7.30| 2.30 1568 | 3.30¢{ 2.30 158
4....] 750} 2.45 209 | 4.20 19... 7.50 | 2.35 174 | 4.00| 2.60 272
S....] 7.60} 2.50 228 | 4.15 20....] 800| 2.50 228 | 4.40 2.50 228
6....] 7.45| 2.52 2371 4.10 21....] 8.00| 2.60 272 | 4.25] 2.65 297
Teeus| 7.50 | 2.55 250 | 4.20 b7 2N DO PR FOD 4.06 1 2.92 457
8....1 7.65| 2.52 237 1 4.00 22... 7.30| 2.80 378 | 4.30| 2.50 228
9....] 7.60] 2.52 237 | 4.15 24....] 7.50| 2.62 282 | 4.15| 2.60 272
10....| 8.10] 2.52 27| 4.10 25... 8.00 | 2.60 272 | 4.25 | 2.50 228
... 7.50 | 2.48 220 | 4.10 26....] 7.30 | 2.48 220 | 4.151 2.48 220
12....] 7.45] 2.45 209 27....] 7.30 | 2.42 198 | 3.50} 2.45 209
13....| 7.56| 2.60 272 28....] 7.15| 2.42 198 | 4.151 2.40 190
14....| 7.25| 2.68 312 29....] 800 2.38 184 | 4.15] 2.38 184
15....] 7.46| 2.35 174 30....] 7.00( 2.40 190 | 4.00} 2.40 190
31....}] 7.30 | 2.40 190 | 4.15} 2.38 184

NotE.—Possibly slight backwater from ice during the first week in April,

from a well-defined rating curve.

Daily discharge determined
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MISCELLANEOUS MEASUREMENTS.

The following miscellaneous measurements were made on streams
“in the St. Lawrence River basin in 1912: .

Miscellaneous measurements in St. Lawrence River drainage basin in 1912.

. . Gage | Dis-
Date. Stream. Tributary to— Locality. height. |charge.
. . . Feet. | Sec.ft.
Aug. 20 | Pigeon River.............. Lake Superior..... Near mouth ........ DU O 78.9
20 | Brule River........ I I do....... i A do...... 32.5
21 | Devil Track River .. . B S R, 16.2
21 f..... () RPN PIPRPR o [+ JORPRRRRRY PORPIN o [ SRR 11.7
22 | Cascade River...... . 29.8
- 22| Temperance River . -...do... B 27.6
23 | Cross River ........ . . - deeeeeiaeaana 12.7
23 | Manitou River ..... ....do.. cedonii ...l 340
23 | Baptism River... [ 1 S PP L& ) 28.7
Sept. 20 | Au Sable River 1,030
17 {..... do... . 1,220
Apr. 6o} Canaserag 1,970
July d ...do...... 236
16 L d ount Morris, N.Y . c2.52 215
29 | Black River.......... Port {Leyden, N, Y . 15.16 233
Oot. 17 | Beaver River ..... Beaver River,N.Y ... d4.70 | €184
18 |..... L PPN ERSURY's [ JOOUSIN 7139
18 |..... 5 10 T AP [ L 9263
Dec. 18 | South  Branch of OsWe- | Oswegatchie River 578
gatchie River.
Feb. 20i[ Winooski River........... Lake Champlain..| Above Stevens Branch, 2.67 150
near Montpelier, Vt.
June 15 do... d 3.27 226
Sept. 5 2.75 130
Oct. 12 2.30 47

a Measurement affected by backwater from Genesee River.

b b Gage datum is 25 feet below reference point on downstream horizontal tiebar 20 feet from left end of
riage.

¢ Gage at highwa{ bridge below mills.

d Distance from block on gatehouse to water surface.

¢ Gate No. 1 open.

f Gate No. 4 open 2 feet.

g Gates Nos. 1 and 4 open 2 feet each. .

k Distance to water surface from top of downstream left corner of right abutment.

1 Measurement made under complete ice cover.

SUMMARY OF MEAN DISCHARGE PER SQUARE MILE.

The following summary of discharge per square mile is given to
allow ready comparison of relative rates of run-off from different
areas in the St. Lawrence River drainage basin. It shows in a general
way the seasonal distribution of run-off, and the effect of snow,
ground, surface, and artificial storage. The most important fact worth
noting is the almost entire lack of uniformity or agreement between
any two streams, which indicates that the discharge of each stream is
a law unto itself, and that all projects dependent upon stream flow,
if they are to be developed along the safest and most economical lines,
must be based on records of stream flow collected with great care
over a long series of years as near the location of the project under
consideration as possible.
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Summary of discharge, in second-feet per square mile, for river stations in the St. Law-
- rence River drainage basin in 1912.

@ » .

Yy . ™ [ £

@ | B &3 .18 2
Station. a8 El8ial HEEIEIC

28 |B|EIElE [s|alslEl8|E(2|8]4

~g-8ap.a§-;:r%‘5ooa

[=} SRS |I8|I8E|8|<|alc|az|r ™

Beaver Bay River at Beaver Bay, |Sgq.m.

B R 120 {0,17/0.08/0.06] 4.39;3.82|1.24/0. 14|0.22)0. 56/0. 32/0. 18|0. 08/0. 93
St. Louis River near Thomson, Minn..|3,420 | .14] .10| .13] .75/2.41(1.21 .41 .20 .36} .37 .19{ .12| .54
Whiteface River at Meadowlands,

DY % 442 |l 1.96/1.34| .19] .12} .21 .18 ... [....]....
Whiteface River below Meadowlands,

Minn.......ooo e, e-e| 446 |l bl 1.94/1.30( .18| .10[ .20, .17!..

Cloquet River at Independence, Minn.[ 698 | .22| .20| .27} .461.89/1.35/1.18) .31f .32/ .70| .20
Escanaba River at Escanaba, Mich....[ 800 |1.12/1.06/1.04] 4.81)3.06/1.32] .52(1.12/1.29/1.23] .91
Menominee River near Iron Mountain,

dch . il 2,420 [1.07/1.00] .98 2.23/2.66/1.25| . 64/1.42/1.09] . .
‘Wolf River at Keshena, Wis.......... 797 | .78| .48| .56] 1.68{1.73|1.13/1.28 1, 6111.99/1. 19|1. 06|
‘West Branch of Wolf River at Neopit,

WS, e 108 |[1.1111.23|1.03| 1.67/1.651.25(1.74 .. .[....[....|1.23 1.
Manistee River near Sherman, Mich...| 900 |1.281.17|1.16/ 1.78]1.73 1.41{1.181.20/1. 441. 27/1. 46
Tittabawasoe Riverat Freeland, Mich.|2,550 | .60| .521. 18| 4.20|3.621. 13/ .82| .58 .72 .91/1.69/1.
Huron River at Geddes, Mich......... 757 | .33] .30[1.10| 2.21} .81| .33} .15] .36] .46] .57|1.01
Cattaraugus Creek at Versailles, N. Y..| 467 |1.01] .62/4.39| 5.55/1.48} .42 .41/ .60{1.001.09/1.12
Little Tonawanda Creek at Linden,

N e 22 |- cefeeacfeeaad L 14) (07 .09 (24
Genesee River at St. Helena, N, Y....[1,030 | .65 .40(3.40| 4.71{1.23] .24 . 15| . 17| .47 .60] .74
Genesee River at Jones Bridge, N. Y..|1,410 | .55/ .413.19| 4.33/1.19} .27| .18| .21{ .50} .58 .70
Genesee River at Rochester, N. Y.....|2,360 | .56| .41)2.88| 4.24/1.211 .33| .17| .14] .28 .32 .41
Canaseraga Creeknear Dansville, N. Y.| "167 |....[....[3.17] 2.84/1.60| .56/1.09| .30{ .50/ .30| .44
KesheguaCreekatSonyea,N.Y ...... 67 |....|-..-[3.06| 3.34| .61] .11} .11 .07 13| .18 .25
Canadice Lake outlet near Hemlock, A

N, Yostnomermnmronzamnenrnncnozsans 12.6| .78 .67/1.30| 3.88/1.19| . 75| .60] .42 .41 .45| .52
Oneida River at Caughdenoy, N. Y...|1,377 |1.86| .98|1.56| 5.603.36/1.87 .61 .42 .80/1.31{1.54
Salmon River at Stillwater Bridge

near Redfield, N. Y................. 191 |1.31|1.05|1.69(15.4 {5.92|1.53| .53 .65[1.74|3.03(3.08 .
Salmon River near Pulaski, N. Y..... 260 |[1.31!1.04/1.69{16.0 |5.81(1.73| .53| .59/1.713.013.32 .
Orwell Brook near Altmar, N. Y...... 22.1....]....|-...{10.5 13.21/1.37| .54 .8111.322.06!2. 59,
Black River near Boonvilfe,N. Y....| 303 |1.551.14/3.11] 9.90,4.75(1.27| . 20| .17| . 88|1. 122,242, 3
Black River near Felts Mills, N. Y....11,851 {1.22/1.17|1.75| 8.453.83|1.99| .62 .58 .94/1.381.69 1. .
Moose River at Moose River, N. Y....| 370 [1.30| .721.45] 7.30/5.24|1.54| .58 .65/1.05|2.00:2. 76/2. .
Middle branch of Moose River at |

Old Forge, N. Y.oooioiimninanaaa 51.5/1.85/2.29(1. 72| 4.49/4.08/1.17/1.24,1.29/1.90/2. 15.2. 90/2. 78 2. 31
Oswegatchie River near Ogdensburg, |

Y i 1,580 |[1.19( .53|1.32| 6.33|2.583.19] .43 .39| .84|1.27:3.11(3.53 2.05
East Branch of Oswegatchie River

at Newton Falls, N. Y .._........... 17 R DR IR ceedicdeaden ] ee ] 12001)2.37) .
R%?uette River at Raquette Falls, )

JR 4 418 (1.80] .74} .61 6.05/5.38/2.461 .39| .44] .84(1.27 . ...I....|....
Raquette River at Piercefield, N. Y._.| 723 [1.67 .77| .58] 3.15/4.6112.41| .46| .44| .59/1.18/2.61]1.91(1.69
Raquette River at Massena ’Sprmgs,

D 1,170 [1.28} .65| .83| 5.32/4.22)2. .41) .44 .75(1.03|2.36(3.3711.94
Bog River near Tupper Lake, N. Y...| 132 [ . [cco|eec] 5.753.752.20. . c|eee]mace]eana]mnnafanas]anen
St. Regis River at Brasher Center,

N YL 621 [1.26| .60 .74| 8.00/3.24|2.09] .50 .82/1.82/1.41{2.303.53(2.19
Deer River at Ironton, N.Y.._........ 208 |.o.|eeei|eanifenans PO PR P, .46/1.40/1.01|2.31/3.33....
AusableRiveratAusa!bleForks,N.Y. 487 | .82 .36] .84| 5.11|3.47|1. .46] .56/1.33(1.601.92|1.39/1. 57
Dog River at Northfield, Vt........... 57 |....-...]--..] 6.05{2,65/1.50{ .22 .20; .44|1.21|1.81|1.33|....
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A.
Page.
Accuracy of discharge measurements, degree
L0 13-14
Acknowledgments to those aiding........... 14
_ Acre-feet, definition of....................... 10
Altmar,N. Y.,

Orwell Brook near:
description..coeeeeeciarannaneeannns 75
discharge....coecevacceeecnecanennnns %
discharge, daily. ...l 76
discharge, monthly................. 77,142
gageheight. ... ... ... 76

Appropriations, amount of.................. 5
Auburn, N, Y.,

Owasco Outlet near:

AeSCription. ceueceeenaaaenaninannn. 68

discharge. .... 69

discharge, daily. 69

discharge, monthly.. .. 69

gageheight.......coienemiiii i, 69
Ausable Forks,N. Y.,

Ausable River at:
deseription.....o.cooiiiiiiiiiiiil
discharge......
discharge, daily..
discharge, monthly. ..
gageheight.... ..ol

Au Sable River (Mich.) at—

Bamfield, Mich.:
deseription......ccoeeiaii i, 40
gage height......cceeiaeaiiiiiil, 40

Oscoda, Mich.:
discharge...coceeerecnaaneaeneannnnn. 141

Redheads, Mich.
discharge.....ccueeecaiemennannanann. 141

- Ausable River (N. Y.) at—

Ausable Forks, N. Y.:

description. ... 110

B.
Bamfield, Mich.,
Au Sable River at:
deseription. «.ceccieceeiiniciannannn. 40
gageheight. ... ..ociienaeiaiiaa.a. 40
Baptism River (Minn.) near—
mouth:
discharge. ...ooceeeeeeeneencnannnnnnn 141
Bames, R.8.,workof............. . 15

Batchelder, C L., work of

Beaver Bay, Minn.,
Beaver Bay River at:
deseription. ... ..cocoiiiiiiiniaa.. 16

discharge, munthly .
gageheight.....c.ciiiiiaiiiniaiio, 17
Beaver Bay River at—
Beaver Bay, Minn.:
description

discharge, monthly .
gageheight....ooooveeeiiiiiiia 17
Beaver River at—
Beaver River, N. Y.:

Black River at or near—
Boonville, N. Y.:

discharge......
discharge, daily.............__......_
discharge, monthly. .
gageheight. ... ................ e 19
Felts Mills, N. Y.:
description.......cooiiiiiiiiiiaian.. 81
discharge, daily .. 82
discharge, monthly................. 82,142
Port Leyden, N. Y.:
discharge. ....oeeeeriuecaencaanans 141
Black River canal (south) at—
Boonville, N. Y.:
description. . voeeuemiii i 77
discharge........o..oooieiiiiiiinis 78
Black River (Forestport feeder) near—
Boonville, N. Y.:
deseription. ...ooooiiiiiiaiiiaa 7
diseharge...ccemeeaenaaiicennacaanan. 78
Bog River near—
Tupper Lake, N. Y.:

Boonville, N. Y.,
Black River near:
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Boonville, N, Y.—Continued.

Black River (Forestport feeder) near:  Page.
deseription ceveeeiioiiiiiiiiiat. ik
discharge ..... teeeeemnnaaaas - 78

Brasher Center, N. Y.,

St. Regis River at:

deseription. .l cveeeiiiiieiiaaiaaan 102

discharge...... 102
discharge, daily.... .. 103-104
discharge, monthly .. 105,142
gage height. ... 103
Brule River (Minn.) near—
mouth:
discharge. ..o eeaoeicnaiciaaaaas 141
Burlington, Vt:,
Lake Champlain at:
description..... eemtcmaaaecaaaan 107
gageheight..........ooiiaill 107
C.
Canadice Lake outlet near—
Hemlock, N. Y.:
< deseription...ceeeiioeiiiiiiiaaaann 67
discharge, monthly.................. 142
gageheight_ .. ... .. ......... 68
Canaseraga Creek at or near—
Dansville, N. Y.:
deseription.. ...l
discharge......c..cooeeiiaaaaan
discharge, daily
discharge, monthly
gage height ... .. ..................
Shakers Crossing, N. Y.:
discharge. ........ceeiiiiiiiiinnaien 141
Canfield, G. H., workof..................... 15
Cascade River (Minn.) near—
mouth:
AisCharge. e ceeeeeecenenaann eee. 141
Cattaraugus Creek at—
Versailles, N. Y.:
deseription. . ceeeeeieeieeianiiean... 45
diseharge.....coovreeeieanaeaaunana.. 45
discharge, daily...................... 46-47
discharge, monthly......_.......... 48,142
gage height. .. ... ... . ... ... 46
Caughdenoy, N. Y.,
Oneida River at:
deseription. coeeeennieean it 0
discharge, daily... .- 70
discharge, monthly.... . 71,142
Cloguet River at—
Independence, Minn.;
description........... deeeneeeneanan 26
diseharge. .. ......coeioiiiiiiiaaanaa. 26
discharge, daily............... 28
discharge, monthly 42
gageheight........... ... .. 27
Clyde River at—
West Derby, Vt.:
description. .
discharge..........
discharge, daily.... . 137-140
gage height..__.... 137-140
Cooperation, credit for..........c....... ———— 14
Coreys (Raquette Falls), N. Y.,
Raquette River near:
description...c.veae... [ §
discharge.veceeeeeen-e- conenaen veeee 92

INDEX.

Coreys (Raquette Falls), N. Y.—Continued.
Raquette river near—~Continued.

discharge, daily..........ocooooai.

discharge, monthly

gageheight. ... .oceeenimiriimnnaaa,
Covert, C. C., work of.c....ccoviniiannnnnanns 15
Cross River (Minn.) near—

mouth:

discharge.....cccocveinens vevneennns 141
Current meters, views of 13
Current-meter stations, views of............. 12,96

D.
Dangville, N. Y.,

Canaseraga Creek near:
deseriptioN..ooieeiienienaciiaaaannn 61
AiSCHATER. ccee e ceeeeeae e 61
discharge, daily........... .. 62-63
discharge, monthly........ . 64,142
gage height. ... 62

Data, explanation of................ e 11-13
Deer River at—

Ironton, N. Y.:
deseription. .....oeeviniiennananan. 105-106
discharge.......... 106
discharge, daily..... . 106
discharge, monthly.. 107,142
gage height.......... 106

Definition of terms........ 9-10
De Golyer, C. 8., work of 15
Devil Track River (Minn.) near—

mouth:

discharge...ccoceeaienaaenann. ceveeen 141
Dexter, Mich.,

Huron River at:
deseription........ temeescreeennnaen 42
discharge. .....coceeamiaaaaaaaann.
gageheight. ... ...l

Discharge, definition of.....cc..oocoooooL
Discharge measurements, accuracy of..

tables of, explanation of............

Discharge measurements (miscellaneous) in

St. Lawrence River basin...._.. 141
Discharge per square mile (summary of) for

river stations in St. Lawrence

River basin.e.eeeeeeniennnnnnn.n 142
Dog River at—

Northfield, Vt.:

AeSCription . cocicviieaniarareenens 123

gage height.................. 124
Drainage basins, list of .. .cvoveiaienianienn.. 8
E.

East Creek near—

Rutland, Vt.:
deseription. ... . .ooeoiiiiiiiiiinns 113
gage height. ... .. .. ... ... 114

Equivalents, list of............. ceverecanaaan 10-11
Escanaba, Mich.,

Escanaba River near:

_ description.......... devseeentencaaan 29
discharge, daily.....cocoeeeaaonan 30
discharge, monthly.......c..ccee... 30,142
gage hoight.eeeseeereeerenenaanes ]



' INDEX. 145
Escanaba River near— Page. H.
Escanaba, Mich.: Hannawa Falls, N. Y., Page.
description. ...ceeesnncerececaeaanen. 29 Raquette River at:
discharge, daily... . 30 dam, view Of .. .. ..t 96
discharge, monthly................. 30,142 | Hartwell, 0. W., work of........ccccivnnnn. 15
gage height....... RN 29 | Hemlock, N. Y.,
Canadice Lake outlet near:
F. deseription. ...evevnerennnn. eerene 67

Felts Mills, N. Y., discharge, monthly.................. 142

Black River near: gage height 68
deseription. .....eeeeeniiiiiinnn 81 | Horton, A. H., Work of.............. 15
discharge, daily..................... 82 | Hoyt, W. G., work of........ e 15
discharge, monthly................. 82,142 | giron River at—

Field data, accuracy and reliability of....... 13-14 Dexter, Mich.:
Flat Rock, Mich., QeSCTIPHON . ceoeeeceeenenneenaanns

Huron River at: discharge. . ..
deseription. ... .ocoociiiiiiiiiiiit 44 gage height. ..
discharge...............oooo. 44 Flat Rock, Mich.:
gageheight.......................... 4 description. . 4

Forestport feeder. See Black River (N. Y.). 14

Fort Montgomery, N. Y., gage height...... i, 44

Richelien River at: Geddes, Mich.:
deseription......c..ooooiiiiiiiiaa, 108 AeSCTIPHON « < e eeeee e eeeeanen 43
gagehefght. ..o 109 discharge, daily. ..o oevveneennnnn ... 43

Freeland, Mich., discharge, monthly................. 43,142

Tittabawassee River at: Hyatt, N. Y.,

' description.........ooooeeiiiiianinne 4 Oswegatchie River (South B-anch) at:
discharge, daily-.............co.ooon 4 QISCRATEE. .« oo eemeeeeemeeenennennss 141
discharge, monthly................. 41,142 I

a Independence, Minn.,
: Cloquet River at:

Gage heights, table of, explanation of_....... 12 description. ... 26

Gaging stations, viewsof.......... .. 12,96 [ ¢ 26

Geddes, Mich., discharge, daily... .28

Huron River at: discharge, monthly. .. 28,142
deseription. ...cveeeiiieiiiiiieeeaas 43 gage height. .. .27
discharge, daily.... . 43 | Investigations, authority for. 5-6
discharge, monthly..........ccauuee 43,142 SCOPB Of . cevviiiieiriiresicniansencenes BB

Genesee River at or near— Tron Mountain, Mich.,

Jones Bridge. See Mount Morris, N. Y. Menominee River near:

Mount Morris (Jones Bridge), N. Y.: deseription........... cesnacaenan eee. 31

55 discharge, daily. . . 32
56 discharge, monthly. .. 32,142
. 57 gage height.....cvvviceiannaanannn... 31
discharge, monthly................. 57,142 | Ironton, N. Y.,
gage height. ... teeaacencanananeaaan Deer River at:
3.
Jackson, H. J.,, work of cc..ooooiiiiiia.s 15
Johnson, Vt.,
h discharge, daily... .
discharge, monthly................. 55,142
gageheight. . .. ... .l 51-52
gﬁz%g;ﬁ; ‘tﬁ;;,.,stream flowin......... s0-87 Jones Bridge. See MounIt{ Morris, N. Y.
: Gmggsfrgzof:' 4 | Keshena, Wis,,
oy, Tt Tsmeessieess N Wolf River at:
gageheight....coeoeeeieoii o0 37 description

@rand River gt~ discharge.......

Grand Rapids, Mich.: discharge, daily
description 26 discharge, monthly. .. ............ 34,142
gage height. 37 gageheight....ocaeeeeeeaonaan. vessen 33

1572°—wsp 324—14——10




146 INDEX.
Keshequa Creek at— Meadowlands, Minn.—Continued.

Sonyea, N. Y.: Page. Whiteface River below: Page.
deseription. ...coeecieenineaaiiiooo. 64 deseription. ...oiieiiiinaneaiiaaaanns 24
discharge. ... coeemmeoiiiiiaaaao. 65 discharge, daily.....ccoccmiinnaant. 25
discharge, daily..................... 66 discharge, monthly_ ... .........._. 25,142
discharge, monthly................. 67,142 gageheight. ... .oo.eiiiiiiiiis 24
gage heighte.eeeneeneiininnaeianaas 65 | Menominee River near—

Iron Mountain, Mich.:
Lake Champlain at— deseription. ...l 31

Burlington, Vt.: discharge, daily..................... 32
esCription. vuvueenenerennaneaananns 107 discharge, monthly................. 32,142
gageheight. .........o.ooooueein... . 107 gageheight ... ... 31

Lake Erie, tributaries to, flow of. .. A Miscellaneous discharge measurements in St.

Lake Huron, tributaries to, flow of.......... Lawrence River basin........... 141
Lake Michigan, tributaries to, flow of. . ..... 29-39 | Missisquoi River near—

Lake Ontario, tributaries to, flow of......... 49-87 Richford, Vt.:

Lake Superior, tributaries to, flow of. ....... 15-28 description. ..........ooeoiiiniis 131
Lamoille River at— discharge. ... .........cccooeieennn 132

Johnson, Vt.: discharge, daily................... 132-136
AOSCTAPHON . e eeeeeeee e 126 gageheight ... . ... ... . 132-136
AiSChArZe. - o v o oeeneieeeieeaeaaanns 126 Monk, P. 8., workof.. ... ...l 15
discharge, Aaily . . .......coooooo.... 197-131 Montgomery. See Fort Montgomery, N. Y.
gage height......oueeeeninnnnnnn.s 127-131 | Montpelier, Vi.,

Linden, N. Y., ‘Winooski River at and near:

Little Tonawanda Creek at: deseription...........oocoiiiiiiiil. 115
deseription. .. ooooueeiiaaanannes 49 discharge............... e 116,141
discharge. .. ..oveeeiee e 49 discharge, daily............o...... 116-119
discharge, daily. .....cooveueeennnans 50 _gage Peight ------------------- 4 115,116-119
discharge, monthly................. 50,142 Wmoosk{ R}ver (Worcester Branch) at:
gage height............ e 59 deseription. .. ..o.ooiiiiiieiiiiioo 119

Little Tonawanda Creek at— discharge. ..........oeeveieiian.. 120

Linden, N. Y.: discharge, daily..........c...oo.. 120-123
AeSCTiPtION . cu v eeeinceneaeeeaenss 49 gageheight....................... 120-123
AISCHALZe. < e eee oo e 49 Worcester Branch at. See Winooski
discharge, daily. . ......: e 50 River.
discharge, monthly. ................ 50,142 | Moose River, N. Y.,
2age height....ueuenenenenenenennnn.s 49 Moose River at:

Lutsen, Minn., df;scription ......................... 83

Poplar River at: discharge........cooooeennniininnnns 8
AeSEriPtiON.- veve e ereninnaaaenns 15 discharge, daily. .........occnuinnie 8
AiSChArge. . .nnne e e eeeaans 16 dlsc}l}?rgel’l ;nﬂ’lthIY- P R LR 85,142

T T gage height....veeeenennnaiiiiiiiiaa. 84
gage height 16 Moose River at—
M. Moose River, N. Y.:
Manistee River, near— description. .... 83

Sherman, Mich.: . discharge......... 83
deseription. ..cooeeiiveiiiiiiiaia.. 37 discharge, daily 84
discharge, daily......cooeeeiini.. 30 discharge, monthly_................ 85,142
discharge, monthly................. 39,142 gage height 84
gage height . . .ooooieiiiiiiieieaa. .. 38 | Moose River (Middle Branch) at—

Manitou River (Minn.), near— 0Old Forge, N. Y.:

mouth: description. ..

discharge........ et 141 discharge.....coovvumimiminaiiiaos
Massens Springs, N. Y., discharge, daily. ........c...........

Raquette River at: discharge, monthly.
deseription. ..vvecieeieiiennananas 97 gage height
discharge. .... Mount Morris (Jones Bridge), N. Y.,

discharge, daily. ....................
discharge, monthly

Mathers, J. G., work of....
Meadowlands, Minn.,
‘Whiteface River at:
description

discharge....
discharge, daily.... . 23
discharge, monthly. 23,142

gage height..... cecuan demereemaanaaan 22

Genesed River near:

gage height...........
Mouunt Morris power canal at:

Mount Morris power canal at—
Mount Morris, N. Y.: .
discharge....... e



INDEX.

N.
Neopit, Wis.,

‘Wolf River (West Branch) at: Page
description. ...... eeeerrtne—eanas 35
discharge, daily..................... 35
discharge, monthly.._.............. 36,142

Newton Falls, N. Y.,

Oswegatchie River (East Branch) at:
deseription. .. ..........eeiiil 90
discharge.........oceoooiiiaiaiiio. 90
discharge, daily..................... 91
discharge, monthly................. 91,142
gageheight..... ... ............... 90

Northfield, Vt.,

Dog River at:
deseription. ..........ocoiiiiiiiinill 123
discharge. ... ..ccvoveeeevaeannann.. 124
discharge, daily..................... 125
discharge, monthly._._.__.......... 125,142
gageheight.. ............... .. ... 124

0.
Ogdensburg, N. Y.,

Oswegatchie River near:
deseription. ... ...l 88
discharge, daily..................... 89
discharge, monthly. . ............... 89,142
gageheight. .. ... ... ... ... 88

Old Forge, N. Y.,

Moose River (Middle Branch) at:
deseription. .........................
discharge........
discharge, daily.. ...
discharge, monthly..
gageheight.....ooooaoiiiiill Lt 86

Oneida River at—

Caughdenoy, N. Y.:

deseription. ...coeieeeieeanai.. 70

discharge, daily. . ................... 70

discharge, monthly.........._...... 71,142
Orwell Brook near—

Altmar, N, Y.:
deseription.....c.oceeeiivanaaia.n 75
discharge...... 75
discharge, daily. .. .- 7%
discharge, monthly.. ... 77,142
gageheight.......................... 76

Oscoda, Mich.,

Au Sable River at:

discharge. ....ceeeeeuaeeoeieananan. 141
Oswegatchie River near—

Ogdensburg, N. Y.:
deseription. ... eiomi 88
discharge, daily. . -- 89
discharge, monthly.. ... 89,142
gageheight. .............o.o...... .. 88

Oswegatchie River (East Branch) at—

Newton Falls, N. Y.:
description.... 90
discharge... 90
discharge, daily. .. . 91
discharge, monthly.. . 91,142
gageheight............ ... .- 90

Oswegatchie River (South Branch) at—

Hyatt, N. Y.:

discharge. .....oeeieiieiannaneaan. 141

147

Owasco Outlet near—

Auburn, N, Y.: Page.
deseription. .....ooeoeniieiiiiio 68
discharge.......ceieueenen.n ————aees 69
discharge, daily.......cooooevuoo. 69
discharge, monthly.. 69
gage height.....................o.... 69

P.
Padgett, H. D,, work of . ......._............ 15
Piercefield, N. Y.,

Raquette River at:
deseription. ... ... .ol
discharge. .. ...coeereciiiiiii e
discharge, daily. . ...................
discharge, monthly.. .
gageheight.. .. ... ... ...
gaging station, viewof............... 96

Pigeon River (Minn.) near—

mouth:

T discharge. .o ecieiee e 141
Plattsburg, N. Y.,

Sdranac River near:
deseription. .. . ... .o .ol 110
discharge. ......ccovimiiaiiininnan.. 110

Poplar River at—

Lutsen, Minn.:
description............ccooiaiaoa.L. 15
discharge. ...veeoeeemieaa e 16
gageheight. ... . ...l 16

Port Leyden, N. Y.,
Black River at:
discharge. . ..v.eeeecacemenenncanennnn 141
Price meters, views of .. .. ... ... ...l 13
Publications of United States Geological Sur-
vey on stream measurement..... 6-8
how to obtain 9
libraries and offices containing.._........ 9
Pulaski, N. Y.,

Salmon River near:
deseription.......c.ooeniiiiiiiis 3
discharge......coveiraiiiininnaann. 73
discharge, daily. . 74
discharge, monthly................. 75,142
gageheight............... ... 74

R.
Raquette Falls, See Coreys, N. Y. |
Raquette River at or near—

Coreys (Raquette Falls), N. Y.:
deseription...oveeeineiecenaiaaaaana. 91
discharge.... .92
discharge, daily. . . 93
discharge, monthly................. 93,142
gageheight .. ... ...l 92

Hannawa Falls, N. Y.
dam, view of .. ....ooiiialil 96

Massena Springs, N. Y.:
description R
Aischarge. .« .coeememacaiaaiaaeanaaa
discharge, daily....cococeeneannnnnn.
discharge, monthly..
gageheight_ . ... . ... ... ...

Piercefield, N. Y.:
description. .. 9
AiSCharge. -« - .coecemaceieanaaannnann 94



148

Raquette River at or near—Continued.

Piercefield, N. Y.—Continued. Page.
discharge, daily............. .. ... 96
dlscharge, monthly.. ... .._....... 97,142

95
96
Raquette Falls, See Coreys, N. Y.
Redfield (Stillwater Bridge), N. Y.,

Salmon River near:
description................... ... 71
discharge. ....ceoeneniaeni e, 7
discharge, daily . ... .- 72
discharge, monthly................. 73,142
gageheight.......... ... ...o... 72

Redheads, Mich.,

Au Sable River at:

discharge. ..cooceeeioio i 141
Richelieu River at—

Fort Montgomery, N. Y.:
description........... ...l © 108
gageheight. ... ... . ... .. . 109

Richford, Vt.,

Missisquoi River near:

gageheight.........c...o..o.ll. 132-136
Rochester, N. Y.,
Genesee River at:
deseription.......ooeoi ool 58
discharge..... 58
discharge, daily 60
discharge, monthly. 60, 142
gage height . 59
Run-off, depth in inches, deﬁmtlon of ... 10
Run-off, terms used in expressing........... 10
Rutland, Vt.,
East Creek near:
deseription.......oooiiiiiiiiiaiis 113
gage height.... 114
S.
St. Helena, N. Y.,
Genesee River at:
description. .
discharge. .
discharge, daily.....
dischayge monthly. .. 55,142
gage height

8t. Lawrence River, tributaries to, flow of.. 88-140
St. Louis River near—

Thomson, Minn.:
description. . 19
discharge. ... .20
discharge, daily..... .. 21
discharge, monthly . 21,142
gage height........ feecemeceeeaaaaae 20
St. Regis River at—
Brasher Center, N. Y.:
description. ...l 102
discharge. . 102
discharge, daily . 103-104
discharge, monthly. . 105,142
gageheight.............. e... 103
Salmon River near—
Pulaski, N. Y ¢
deseription. .. cveeoenairiiiicniannns 7

AiSeharge. ..cvoeeveeennnns ceesenaanes 73

INDEX.

Salmon River near—Continued.

Pulaski, N. Y.—Continued. Page.
discharge, daily 74
discharge, monthly... .. 75,142
gageheight_ .. ... . . ... ... ... 74

Redfield (Stillwater Bridge), N. Y
description....._.......... 71
discharge.. .. . 71
discharge, daily . . 72
discharge, monthly 73 142
gage height . 72

Stillwater Bridge. See Redfield, N. Y

Saranac River near—

Plattsburg, N. Y.:
deseription.....coceiiiaiiiaanaan 110
discharge. ... 110

Scope of investigations. ..................... 5-6
Second-feet per square mile, definition of. . .. 10
Second-foot, definitionof ................. .. 9
Shakers Crossing, N. Y.,

Canaseraga Creek at:
discharge. ... ..coeeeieniianininnas 141

Sherman, Mich.,
Manistee River near:
description. ...l
discharge, daily..........
discharge, monthly
gageheight.. ... ...l
Sonyea, N. Y.,
Keshequa Creek at:
description...... N 64
discharge. ...
discharge, daily..............
discharge, monthly..........
gage height...._......... ... .-
Soulé, 8. B.,,work of .c..coooiiiiiiiiaaa.
Stillwater Bridge. See Redfield, N.Y.
Stream measurement, accuracy of........... 13
publications on, by United States Geo-

logical Survey 6-8
how toobtam...... ... ... 9
libraries and offices containing....... 9
T.
Tables, explanation of................... ... 12
Temperance River (Minn.) near—
mouth:

discharge.....coooeiiimincmannnnna.

Terms, definitions of

Thomson, Minn.,
St. Louis River near:

deseription . .oceeeeeieiaciainananns 19
AiSChATZe. e e e eeimieiemeeiieiaanns 20
discharge, daily......coveiininiaa s 21
discharge, monthly................. 21,142
gageheight. .. .. .. ... .l 20

Tittabawassee River at—
Freeland, Mich.:

desceription...cooeeeiiiiieininiinnnns 41
discharge, daily......ooeoviiiiiaaee. 41
discharge, monthly................. 41,142
Tonawanda Creek. See Little Tonawanda
Creek.

Tupper Lake, N. Y.,
Bog River near:



INDEX.

Tupper Lake, N. Y.—Continued.

Bog River near—Continued. Page.
~discharge, daily...................... 101
discharge, monthly................ 101,142
gageheight...........o.......... 101

Vv

Versailles, N. Y.,
Cattaraugus Creek at:

description.. ...l 45
discharge.... 45
discharge, daily.. .. 4647
discharge, monthly. ... ........... 48,142
gageheight... ... .. ... ... ... 46
w.
‘Walters, M. I, work of . ..................... 15
‘Weber, Frank, work of ................... .. 15
‘West Derby, V.,

Clyde River at:
description......................
discharge.... .
discharge, daily.................... 137-140
gageheight.. ... ................. 137-140

‘Whiteface River at and below—

Meadowlands, Minn. :
description..........oo......o... 21-22,24
discharge, monthly.............. 23,25,142
gageheight.. ... ...l 22,24

149

‘Winooski River at or near—

Montpelier, Vt.: . Page.
deseription.......ccooeiviiiaienainen. 115
discharge......... P 116,141
discharge, daily............... we-.. 116-119
gageheight. . ... .. ... ...... 115, 116-119

‘Winooski River (Worcester Branch) at—

Montpelier, Vt.:
description................ eveene-.. 110
AiSCharge. oo ieeeiecceeeecaenaenan 120
discharge, daily...cccucemananuaan.n 120-123
gage height.............. cevoone-a. 120-123

‘Wolf River at—

Keshena, Wis.:
description. ......veeiiaeianaiaaeans 32-33
discharge. ... .ociiieiimiiaaiaaas 33
discharge, daily..............c... 34
discharge, monthly................. 34,142
gageheight. ... . ... .iiiioiaaon 33

‘Wolf River (West Branch) at—

Neopit, Wis.:
description. ....ceeeemancenanan. JORN 35
discharge, daily..........coccoamnnn 35
discharge, monthly................. 36,142

‘Wood, B.D,,workof . ..............coco... 15

‘Worcester Branch of Winooski River. See
‘Winooski River.

Work, subdivision of........cocooieieoennnn- 15



